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VIII. — Tkc Cyclone of (he 2 ^(h May to (he stui June iS8i in (he Arabian Sea, by 
Frederick Chambers, Meteorological Reporter for Western India. 


Keceivkd on the 29T11 December 1S87. 


INTRODUCTION. 

This paper gives an account of the violent cyclone which occurred in tlic Arabian 
Sea between the 251}! of May and the 2nd of June iSSi. The history of the storm is preced- 
ed, in the first chapter, by a brief general description of the meteorology of the Arabian 
Sea, and that part of the Indian Ocean which lies to the north of the Tropic of 
Capricorn. In this rliapter it is shown that almost all the tropical cyclones of these seas 
originate in the equatorial belt of low atmospheric pressure. The general distribution 
of cyclones in these seas in different seasons of the year is worked out, but little is said 
on the theora' of cyclone fonnation — a subject which has been very satisfactorily elucidat- 
ed by Ferrcl in his Meteorological Researches. The meteorology of the shores of the 
Arabian Sea in May tSSi is very briefly described and compared with the normal meteo- 
rological conditions of the month ; but, unfortunately, it has not been possible to work 
out satisfactorily the special meteorological conditions which prevailed over the Arabian 
Sea before the commencement of the cyclone, the nccess.ary information not having been 
obtainable. 

In the second chapter the daily history of the storm is related. Before drawing the 
charts which illustrate this chapter, the barometric and thcrmomelric observations were 
carefully corrected for index errors, wiiicli were in almost all cases determined by com- 
p.aring the instruments used on board the ships indirectly with the standard instruments 
of the Colaba Observatory, Bombay. How very necessary this precaution to secure 
accuracy is, will be seen when it is pointed out th.at the errors of the barometers 
varied from about six-tenths of an inch below the truth to about two-tenths .above it, 
•and that in h.alf the cases the errors exceeded one-tenth of an inch. The barometric 
observations were not only corrected for index errors, but also reduced to 32° Fahr. 
and to sea-level. They were next curved under each other for verification by intercom- 
parison, and all erroneous obsenaations thus brought to light were eliminated. They 
were then laid down on charts, and all glaringly inconsistent readings were rejected. In 
many cases the isobars are to a great extent conjectural, but they have always some 
evidence to rest upon, at least in some part of their course, and the rest has been filled 
in, avhcrc necessary, by assuming that their general form would approximate to that of a 
circle. The systematic and unexpected dejiarlurcs from symmetry which appear in tlie 
final results must therefore be inherent in the observations, and cannot be attributed 

VOL. IV. 



262 


CYCLONE OF 25TH MAY TO 2ND JUNE , iSSi 

in any measure to bias of the mind while constructing the isobars, such bias, where 
existing, having been exerted rather on behalf of symmetry than against it. ’ Before 
entering the barometric observations recorded at land stations on the charts, a correction 
for diurnal variation, to reduce them from 10 A.M. to noon, was applied to make them 
comparable with the noon observations recorded oh the ships out at sea. The changes 
of pressure from day to day, on land, rvere so small that the .proportionate change in .two 
hours rvas negligible in all cases. The positions of the ships involved in the storni are 
frequently doubtful to a considerable extent, but in order to reduce- the uncertainty as 
far as possible, the positions have in many cases been twice determined by dead reckon- 
ing, first, from the position last found by observation before entering the storm, field, and 
secondly, by reckoning backwards from that first found by observation after leaving 
the storm field ; and the mean of these two determinations has generally been adopted. 
In some cases, however, where the discrepancy between the two determinations by dead 
reckoning was great, and the intervals of time on which the two determinations depend- , 
ed differed much from each other, that determination which depended on the shortest 
interval of time was adopted. No attempt has been' made to correct the wind observa- 
tions for errors caused by motion of the ship. ' Such errors will tend to balance each other 
in the process of calculating average results. ■ , 

In the third and last chapter the results are summarised and discussed^ bringing to light 
the important fact that, at a constant distance from the centre of the cyclone, the incurva- 
ture of the winds on different sides varied in a systematic way from nothing to. four points 
of the compass. This result proves that the usual rule for finding the bearing of the 
centre of a cyclone, viz., six points to the left, when standing with the back to the wind, 
may be as much as two points in error one w-ay or the other, and that consequently 
the rule requires very considerable modification. The systematic deviations from sym. 
metry in the'different octants of the cyclone have been traced to the, influence which the 
south-westerly monsoon wind exerts upon the cyclone wind ; and suitable modifications ' 
have been made in the rule for finding the bearing of the centre, so as to eliminate the- 
error arising from this influence. The discovery of this relation between the • south- 
westerly monsoon wind and the form of the cyclone appears to throw .considerable light ■ 
on the difficult subject of the bodily motion of cyclones, and froiti the- conclusions .arrived 
at in this chapter, the following inference has been drawn for use provisionally : — ^The 
direction of motion of cyclones in the Arabian Sea in May and June is about six points to., 
the left of the direction towards which the normal monsoon wind blows. ■■ . 


CHAPTER I. 

THE METEOROLOGY OF THE ARABIAN SEA AND THE ADJACENT PARTS OF THE 

INDIAN OCEAN. : T ' 

The charts of meteorological information, published by the Hydrographic Depart- 
ment of the Admiralty in 1S72, afford the best general view of the meteorological conditions 
of the Arabian Sea and Indian Ocean that is yet obtainable. These charts show the^ 
prevailing winds, the tracks of many well-authenticated storms, and the distribution of 
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barometric pressure and temperature in each quarter of the year. Recently, more detailed 
wind, pressure and current charts of the Bay of Bengal and adjacent parts of the 
Indian Ocean north of the equator, compiled by Mr. W. "L. Dallas, have been published by 
the Meteorological Department of the Government of India, and similar charts of the 
Arabian Sea will shortl}’ be issued. These charts show the prevailing winds and the pressure 
distribution in each month of the year. The Admiralty chart for the first quarter of 
the year shows that the north-east monsoon, or trade wind, extends over nearly the whole 
of the Arabian Sea, and as far south as the equator. Only along a narrow strip of sea 
near the west coast of India is the steady trade wind drawn out of its course, and converted 
into a north-west wind by the influence of the heated land. On nearing the equator 
the wind gradually changes into a north wind, and passing onward into the Southern 
Indian Ocean becomes at last a north-west wind, which prevails as far as 10° south latitude. 
Near the coast of Africa, the charts show an extension of north-easterly winds as far 
south as tlie middle of the Mozambique Channel ; but far out in the sea, away from 
the coast, the winds to the south of the equator lose their tendency to blow from eastward, 
and, like those in the middle of the Indian Ocean, become first northerly, and afterwards 
north-westerly, and terminate about 10° S. The easterly direction near the African 
roast is therefore, in all probability, a deflection of the north-west trade wind caused by the 
heated land, just as in the case of the deflection from north-eastward to north-westward 
along the west coast of India. Over the greater part of the South Indian Ocean, from 
latitude i3°Sto 27° S, and from Madagascar eastward, the south-east trade wind prevails, 
while the intermediate zone, between latitude 10° S and 13° S is a region of calms and 
conflicting north-west and south-east winds. It is, in fact, the meeting place of the north- 
westerly and south-easterly trades. A line drawn along the middle of this zone coincides 
with the position of the thermal equator, and with the middle of a belt of relatively 
low atmospheric pressure. On the chart for the first quarter, eight storm tracks are marked, 
all traversing the South Indian Ocean. All these storms appear to have originated 
in or near the belt of calms, and to have travelled at first in a south-westerly direction. 

In the chart for the second quarter of the year (April, May and June) the south-east 
trade wind of the South Indian Ocean extends much farther northward than in the 
previous quarter, viz., to, about 4° S instead of to 13° S, the calm belt has moved north- 
ward to near the equator, and the north-east monsoon has given place to south-westerly 
winds in the western half of the Arabian Sea, and to variable north-westerly to south- 
westerly winds in the eastern half ; the thermal equator has moved northward to the 
neighbourhood of the equator, and the high barometric pressure which characterised the 
Arabian Sea in the previous quarter has disappeared, and given place to relatively 
low pressure in the north. At the same time, the pressure has increased considerably 
over the area of the south-east trade winds to the south of the equator. The^ number 
of storm tracks in the South Indian Ocean has fallen from eight in the previous quarter 
to three in the second quarter of the year, while the number marked in the Bay of Bengal 
and the Arabian Sea has risen from none to seven, four In the former region, and three In 
the latter. The storms of the South Indian Ocean all travelled in a south-westerly direc- 
tion, while six of those in the Bay of Bengal and Arabian Sea moved in a north-westerly 
direction, and one took a westerly course. The information contained in this chart 
is largely supplemented by that given in Mr. Dallas’s Meteorological charts of the 
VOL. IV. > 2 L 2 
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Arabian Sea for the months of May and June, proof copies of which have been kindly 
placed at my disposal. The chart for May shows that near the equator, and along the 
western and northern shores of the Arabian Sea, the prevailing winds are south-westerly,, 
while on the eastern shore they are westerly or north-westerly. In the middle of the sea, 
however, they are still northerly. Hence it may be inferred that there is an area of 
relatively low barometric pressure between the middle of the sea and the equator. The 
disposition of the isobaric lines supports this view, for although they show that the pressure 
is lowest in the extreme north and highest in the south-west near the equator, yet the rela- 
tively great distance between the isobars of 29*90 and 29'85 clearly indicates the existence 
of an area of relatively low pressure across the middle of the sea. The former line 
runs across the south-east corner of the chart, and the latter runs almost parallel to 
the Arabian and Indian coasts at an average distance from the coast of about 300 miles, 
leaving a space about goo miles wide between the two lines, except near the African coast, 
where they approach much nearer. In the northern part of the Arabian Sea the isobaric 
lines for each five hundredth of an inch of mercury are, on the average, only 200 miles apart. 
The Meteorological chart of the Arabian Sea for the month of June shows a further fall of 
pressure in the north and north-east,' and a further rise in the south-west, causing the 
broad band of nearly uniform pressure in the middle of the sea to disappear. It also 
shows that the south-west monsoon current is well established ov'er the whole of the 
Arabian Sea, and southward to the equator. 

The Admiralty chart for the third quarter of the year (July, August and September) 
shows that the south-east trade wind blows steadily over the whole of the South Indian 
Ocean from 25° S to the equator; that it there veers to south, and on passing the 
equator veers still further, until it becomes the steady south-west monsoon current 
of the Arabian Sea, Near the west coast of India, to the southward of Bombay, 
it veers even to west and west-north-west. In the neighbourhood of the equator to 
the southward of the eastern half of the Arabian Sea, calms are of frequent occurrence. 
Indeed in the five degree square lying between latitudes 0° and 5° S, and longitudes 70° 
and 75° E, about one-third of the total number of observations of winds and calms are 
recorded as calms. It is difficult to understand the occurrence of these calms during the 
third quarter of the year, for, at this time, the thermal equator has moved far to the north- 
ward, where it stretches across Arabia, Beluchistan and Northern India ; and the region of 
'owest pressure, towards which the winds must necessarily tend, is also far away in the 
north over the heated land. The equatorial tract is therefore no longer the meeting place 
of oppositely directed currents of air, which by neutralising each other might account for 
calms. The only apparent explanation is, that the prevailing winds show a tendency to 
rotate in a right-handed direction round this region, and if this tendency should aftimes 
be decidedly developed, it would create a very feeble cyclonic depression of the barometer 
with a calm centre, purely as an effect of the centrifugal force arising from the circulating 
winds. The isobaric chart shows no centre of low pressure in this region, but the lines 
are here wider apart than to the eastw’ard or westward, thus suggesting the probability of, 
the occasional, if not frequent, creation of a very slight depression. The isothermal chart 
for July shows that the thermal equator has been transferred from near the geographical 
equator to the northward of the Arabian Sea, and the isobaric chart for the quarter shows 
that the pressure has fallen in the north and risen in the neighbourhood of the equator. 
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No Storm tracks are marked on the chart for the third quarter, but it is now known, chiefly 
from the reports of Mr. Eliot, that feeble cyclonic storms are of frequent occurrence in the 
north of the Bay of Bengal during the months of July, August and September, and that 
they usually travel across -the Indian Peninsula in a west-north-west direction, and some- 
times pass out into the Arabian Sea to the southward of Karachi. 

The chart for the last quarter of the year (October, November and December) shows 
a very complete change in all the meteorological conditions of the Arabian Sea and the 
Indian Ocean. The change is so great that it has been necessary to mark the limits of 
the different winds for each month separately. In October the south-westerly winds have 
ceased to blow, and calms and variable light winds prevail over the whole of the Arabian 
Sea, and as far south as 5° N latitude. Between this latitude and the equator, however, 
south-westerly winds are still blowing, and over the whole of the area to the south of 
the equator, as far as about 27° S, the south-east trade prevails. In November, the 
north-east monsoon, or trade vnnd, has made its appearance over the northern part of the 
Arabian Sea as far south as 10° N latitude, and the northern limit of the south-east trade 
of the South Indian Ocean is marked on the chart as having retreated to about 7° S. In 
the intermediate area, vis., that lying between 10° N, and 7° S, the winds appear to vary 
much, chiefly between north-west and south-west, with frequent calms. The wind chart of 
the Bay of Bengal for November shows that between the equator and 4° N latitude, the 
winds are usually from some westerly point ; but a little farther northward, between 4° and 
8° N latitude, they are very variable, coming from nearly all points of the compass, except 
from south. The most important point to be noticed is that a belt of variable winds and 
calms stretches across the south of the Bay along the parallel of 6 ° N latitude. In De- 
cember the Admiralty chart shows that the south-east trade has retreated to about 12° S. 
latitude, that the north-east monsoon or trade has advanced farther southward to about 
4° N latitude on the eastern side of the Arabian Sea, and across the equator on the western 
side, extending farthest south along the coast of Africa, where it is traceable to about 10° S 
latitude. Between the equator and latitude 7° S, north-west winds prevail, leaving 
between them and the south-east trades a belt about 5° wide, where calms are of frequent 
occurrence. In October the thermal equator passes across the extreme north of the Arabian 
Sea, but in December it has retreated to about 10° S of the equator. It must, therefore, 
have travelled rapidly southward in the two intermediate months. Judging from observa- 
tions made at Zanzibar during several recent years, and from the isobaric chart for the last 
quarter of the year, it appears that in the middle of the period, that is, in November, a 
band of relatively low atmospheric pressure stretches across the Indian Ocean in the 
neighbourhood of the equator. On the wind chart for the last quarter, eleven storm tracks 
are marked in the Indian Ocean and its arms, the Bay of Bengal and the Arabian Sea. Four 
of these originated near the equatorial calm belt in the South Indian Ocean and moved at 
first in the south-westerly direction, while six originated in the Bay of Bengal and moved 
in a north-westerly direction, and two passed across the Arabian Sea in the same direc- 
tion. 

The facts here very briefly described indicate, in a general way, the larger meteorolo- 
gical features of the Arabian Sea, and of the western half of that portion of the Indian 
Ocean which lies between the tropics, and they show the character of the atmospheric 
changes that take place .over this area in the course of the year. Most of them are very 
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satisfactorily explained by the theory of the trade winds. This theory is useful, not only/ 
because it affords a rational account of the observed phenomena, but because it enables 
the mind to grasp tlie otherwise disconnected facts, and form them, into a connected and 
an easily remembered whole. Briefly, the wind system of the Indian Ocean, like . 
the wind system of the Atlantic and the Pacific Oceans, consists essentially of a' 
north-easterly current to the north of the equator, and of a south-easterly current to 
the south of it, both flowing towards a relatively calm belt of maximum temperature 
and of minimum barometric pressure in the neighbourhood of. the equator, where, , 
they rise and flow over in the upper regions of the atmosphere. The cause of the high 
temperature and low pressure in the equatorial regions is of course the heat of the sun, 
and if the sun were always to remain vertically over the equator, this wind system would . 
remain throughout the year of the same character, but the annual motion of thC sun, to and 
fro, through 47° of declination, gives rise to a corresponding bodily transfer of the calm 
belt from one hemisphere to the other, and this leads to corresponding modifications of , 
the wind system. The bearing of the to-and-fro motion of this belt on the subject of 
cyclone formation is of very great importance, because there is reason to^believe that nearly , 
all the cyclones which occur within the tropics originate in the equatorial belt of calms; 
and, consequently, a knowledge of where this belt is situated at different times of the year 
carries with it a knowledge of the times when cyclones are most likely to be met with in 
different parts of the sea. 

The reason why the currents of air on both sides of the thermal equator do not blow in a 
direct line towards it is that, in consequence of the rotation of the earth, bodies in motion 
on the earth’s surface have a tendency to turn to the righ’t in the northern hemisphere, and 
to the left in the southern hemisphere ; and thus the current on the northern side of the 
equatorial calm belt, instead of blowing froni north, turns to the right and becomes a 
north-east wind, while the current on the south side, instead of blowing from south, turns to 
the left and becomes a south-east wind. Hadley first pointed out the effect of the earth’s 
rotation in deflecting north and south winds respectively into north-east and south-west 
winds in the northern hemisphere, and into north-west and south-ea?t winds in the southern 
hemisphere ; and for a long time it was supposed that the earth’s rotation had no turning 
effect on east and west winds ; but the comparatively receiit mathematical investigations of 
Ferrel have shown that the deflecting force, due to the, earth’s rotation, affects winds from 
all directions in an equal degree, and that this force is twice as great as the earlier investi- 
gators had supposed. Its intensity varies as the sine of the latitude. It therefore . 
vanishes at the equator, and is greatest at the poles. It turns the, wind towards the right 
in the northern hemisphere, and towards the left in the southern, but it cannot of itself 
originate motion, and it is only called into action when motion has already been created 
by some other force. It acts always at right angles to the direction in which the wind is 
moving, but it does not, in any practical case; deflect it more than a right angle from the 
direction towards which the originating force impels it. This principle explains many 
peculiarities in the behaviour of the winds which were former!}' supposed to militate . 
against, the truth of the theory of the trade .winds ; for instance, it explains why the winds 
of the western coast of India, in the hot weather months, March, April and May, blow 
from north-west instead of in a direct line from west towards the heated land, the westerly 
wind having been deflected to the right by the deviating force arising from the earth's 
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rotation. It also explains the well-ascertained fact that, in cyclones, the wind blows, not 
in a direct line towards the centre, in simple obedience to the originating force of the 
cyclone, but in some direction between . the radius and the tangent to the circle drawn 
round the centre, on the right side of the radius, looking towards the centre, in the north- 
ern hemisphere, and on the left side in the southern, thus giving rise to the left-handed 
rotation of the wind (against the hands of a watch) round the centre of the cyclone in the 
northern hemisphere, and the right-handed rotation (with the watch hands) in the southern 
hemisphere. Like all true principles, it explains a multitude of other facts regarding the 
movements of the atmosphere, the sea, and solid bodies which would be inexplicable with- 
out it. It accounts for the fact that when in the Indian Ocean the thermal equator is to 
the south of the geographical equator, as it is in February, the trade wind on the north 
side of the thermal equator gradually changes its direction from north-east through nort>^ 
to north-west, the direction being north-east in the northern hemisphere, where the defl^..- 
ing force is towards the right, north at the equator, where the defecting force vani/nes 
leaving the wind to go straigiit to the liiermai equator, and north-west in the southern 
hemisphere, where the deflecting force acts. towards the left. It also accounts for the 
similar change of direction of the trade wind on the south side of the thermal equator when 
the latter follows the sun into northern latitudes, as it does in the northern summer, for 
then the trade wind blows from south-east as far as the equator, veers to south on the 
equator, and to south-west to the north of the equator, in perfect accordance with the 
above-mentioned principle. 

The mean position of the equatorial belt of high temperature and low atmospheric 
pressure in each month of the year is not yet known with very great accuracy. Some fur- 
ther light tnll doubtless be thrown on this important subject by the Meteorological charts 
of the Arabian sea, now passing through the press, but until similar charts of the south 
Indian Ocean are also prepared and published, our knowledge of this matter will neces- 
sarily be imperfect. 

Meanwhile, much valuable information on this point may be gleaned from observa- 
tions recorded at land stations on or near the shores of the Arabian Sea and Indian Ocean. 
With this object in view, the following table of average sea-level pressures for each 
month of the year has been compiled from the annual report on the Meteorology of India 
for the year 1885, 
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From this table an estimate of the normal pressure at any- time of the year, and in. 
any part of the Arabian Sea, may' readily be made by interpolation, and if the estimate 
is made with care, the result will seldom deviate more than two or three hundredths of 
an inch from the truth. The importance of being able to make such an estimate will be 
seen hereafter. , 

In compiling Table I, the following corrections have been applied — for Galle +‘657, 
for Colombo +'014, for Ratnagiri +‘009, for Surat 4 *003, for Rajkot 4''oo9, and for Bhuj 
4- '015. These corrections have been' determined by plotting out the annual means on a 
form ruled to scale, the vertical scale being taken to represent the height of the barometer; 
and the horizontal scale the latitude. A smooth free-hand curve was then drawn through 
the points given by the observations of Cochin, Mangalore, Karwar, Bombay and Kurra- 
chee, all of which showed a regular progressive decrease of pressure from south to north; 
and the deviations of the points given by the observations of the remaining stations 
from this curve were regarded as constant errors of observation or of instrument.. All 
the observations were first reduced to the Bombay standard barometer, which agrees with 
the Kew standard. The observations have also been reduced to what they would be if 
the force of gravity were constant in all latitudes, and had the value which it has in 
latitude 45°. The resulting values are given in Table II. 
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The full significance of the pressures of Table II is best seen by plotting the values of 
each month on a form ruled to scale, taking the vertical scale to represent the barometic 
pressure, and the horizontal scale the latitude, and joining up corresponding points in the 
manner shown in Plate XXV. Each line of this diagram represents, for the month marked 
upon it, a barometric section of the atmosphere along a line passing through the respective 
stations'. Each of the lines for the months October to March shows a well-marked trough- 
like depression with sloping sides. In October the bottom of the trough, or, in other 
words, the lowest pressure, is in Lat. i6® N ; in November it is in Lat. S^N ; in December 
it is near the equator; in January it is in Lat. 6° S; and in February it has reached its 
farthest southerly limit, probably in Lat. io° to 12® S. This gradual southerly transfer 
of the lowest pressure from Lat. 16° N in October, to about 10° S in February, is brought 
about by the gradual rising of the northern slope of the trough and the simultaneous 
gradual falling of the southern slope, the two changes producing what may be described as 
a bodily movement of the trough from north to south. In March the direction of motion 
is reversed and the trough begins to move northward, the southern slope beginning to rise 
and the northern slope to fall, bringing the lowest pressure again to about 6° S Lat. In 
April the bottom of the trough appears to be suddenly transferred to about Lat. 22° N, 
but there is reason to believe that this is due to the formation of an independent area of low 
pressure over the land as the summer advances, and that the equatorial trough of low 
pressure still exists in this month not far from the equator, although it is not clearly shown 
by the land observations. The Annual Reports on the Meteorology of India by Mr. H. 
F. Blanford clearly show that an independent area of low pressure forms over the land as 
early as February, and gradually deepens and moves northward as the season advances. 
The gradual deepening of this barometric depression over the land, and its northward 
movement, are clearly indicated by the barometric sections for May, June and July, and 
these show that at the same time the pressure gradually increases in the regions between 
the equator and 20° S Lat., thus causing the bottom of the southern barometric slope to 
move farther and farther northward. The effect on the equatorial trough of low pressure 
of the formation of the barometric depression over the land is gradually to bend down the 
upper part of the northern slope of the trough, until eventually,, by the depression of the 

1 To avoid overcrowding, the pressure values of only nine stations out of the fifteen have been plotted on the diagram. 
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fiorthern slope and the simultaneous elevation of the southern slope, the ridge of rdiitively 
high pressure which separates the land minimum from the equatorial depression entirely 
disappears, and then a single continuous barometric slope from south to north is establish^; 
ed. The disappearance of this ridge probably takes place early iri June, simultaheously 
with what is known in Western India as the “ bursting of the monsoon'.”/ Its existence in 
May is clearly. indicated on Mr. Dallas’s MeteorologicaT chart of the Arabian Sea, for tLat 
month, and its complete disappearance in the following month is clearly, proved by the 
chart for June. Barometric sections of these two charts taken along the meridian of 64° E 
are shown on Plate XXV. The corresponding barometric readings taken from the charts, 
and the corrections applied to them, are given in the following table : — ; 
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The last reading is the pressure at Karachi, the chart for June being blank in the 
extreme north of the Arabian Sea. . . . , ' 

From this table, and from Plate XXV, it appears that in May the equatorial minimum 
is in about Lat. 8° N, while the land, niinimum is far awaj' . in the .north, the two being 
separated by a ridge of relatively high pressure in Lat. 1 5° N. In accordance with this 
distribution of pressure the chart for .May shows that the. prevailing nurids are southerly' 
near the equator, northerly in the middle of the Arabian . Sea, and southerly in the north of 
the sea, while calms are frequent about. Lat. 8° N, where' the equatorial belt of low’ 
pressure is situated. In June. the existence of the. equatorial zone of low' pressure, as 
an outstanding feature of the barometric distribution, is no longer traceable, although it 
is quite possible that by the adoption of a suitable method of eliminating from the 
observations the effects of the land depression the. farther progress northw’ard of the 
equatorial minimum might be traced w’ithout much difficulty. The Bombay Meteorologi- 
cal observations afford strong evidence that, the equatorial zone of low. pressure passes 
Bombay, going . northward, about the middle of Jurie,*.and the barometric sections for June 
shew that the equatorial 'minimum' has in this month, coalesced with the land minimum; 

^ Mcleorology of the Bombay Presidency by C. Chambers, F K-S., Arts. 31 and 113* 
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while the sections for July, August, and September show that the two minima remain 
combined throughout tiiose months ; but when, with the departure of summer, the land 
minimum fills up, as it does in October, the equatorial minimum again makes its appearance 
in latitude 16° N, and the same series of changes occurs year after year. It must not be 
supposed that these annual movements of the equatorial belt of minimum pressure take 
place with perfect smoothness. The small and irregular changes of pressure which are 
incessantl}’’ occurring would necessarily give rise to oscillatory movements of the belt 
about its mean position, and it is therefore far more probable that the onward movement 
is the result of a series of irregular advances and retirements, the southerly movements on 
the whole e.xceeding the northerly ones from October to February, and the northerly 
movements exceeding the southerly ones from February to May. 

The barometric sections show that from October to May there is always, at the 
bottom of the equatorial trough of low pressure, a broad band, extending on the average 
over about 15° of latitude, within which the normal pressure is very nearly uniform, the 
extreme difference being not more than ‘03 of an inch. A fall of pressure of only ‘03" on 
one side of the trough and a corresponding rise on the other would therefore be sufficient 
to throw the bottom of the trough seven or eight degrees to the north or south of its mean 
position, but a relatively much greater disturbance of the normal conditions than that here 
supposed would be required to carr}’ the bottom of the trough much beyond these limits, 
because after passing them the normal pressure Sncreases more rapidly, and a greater 
disturbance would be needed to counteract it. 

One of the chief characteristics of the equatorial belt of low pressure is the nearly 
constant rainfall which takes place in it. In this respect it is very different from the 
region of low pressure which forms over the land in the summer, but which gives rise to 
little or no rain. By this characteristic it is possible to trace the continuous northerly 
movement of the belt beyond the place where the barometric features of the two areas 
coalesce. The following table of rainfall at a few selected stations exhibits this pecu- 
liarity in a striking manner. It shows not only the gradual northward progression of the 
band of heavy rainfall between February and July, but also its gradual return southward 
between July and February. Stations on the Deccan and Malwa plateaus have been 
selected, because there the rainfall is less likely than on the coast to be influenced by 
sudden change of elevation. 


Tadle IV . — Average monthly and yearly rainfall in inches. 
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From this table it appears that the rainy zone passes Latitude 20°. N in June, that it 
advances at least as far North as 24° N in July, that it is nearly in the same position in 
August, and that in September it again passes Lat. 20° N on its retreat southward. It is . 
probable therefore that its extreme excursion northward is at least as far^as 24° N, and as' ' 
the southerly limit of its movement is at least as far as to° S, the full range of its oscilla. ' 
tion in the course of the year is not less than 34° of latitude. There is no doubt that this " 
oscillatory movement of the rainy zone has an important bearing on the frequency of , 
occurrence of cyclones in different latitudes and different months of the year. The follow- 
ing table shows the number of cyclones recorded in each month of the year In the Bay of 
Bengal, the Arabian Sea, and the South Indian Ocean. ; 


Table V, 
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No inference as to the relative frequency of storms in the different seas can be drawn ■ 
from these numbers, because it is by no means certain that all the storms that have .. 
occurred have been recorded, and nTore may have passed unnoticed in one sea than in , 
another. They show, however, the relative frequency in the different months of the year, 
and the data for the different seas may be made more comparable by calculating, as in the 
following table, how many storms occur in each month out of every hundred that occur in 
■ each sea. 



Hence it appears that cyclones in the South Indian Ocean are most frequent in 
February', that is to say, in the jnonth when the equatorial zone of low pressure is farthest 
south of the equator. From February onward the cyclone frequency in the South Indian 
Ocean decreases as the equatorial belt moves northward towards the equator, and rvhen 
the belt passes the equator into northern latitudes the frequency of storms in the Arabian 
Sea and the Bay of Bengal gradually increases, the storms becoming more and more 
numerous as the belt moves farther and farther from the equator, and reaching a maxi- . 
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mum of frequency in the Bay of Bengal in May and in the Arabian Sea in June, at which 
time storms Iiaye entirely disappeared from the South Indian Ocean, When, however, the 
equatorial belt of low pressure coalesces with the land depression, and passes to the 
extreme north of the Arabian Sea and Ba)' of Bengal, the cyclone frequency in these seas 
drops suddenly to a minimum ; but when the land depression fills up, and the equatorial 
band of low pressure again makes its appearance in October in about Lat. 16° N, the fre- 
quency of storms suddenly increases to a maximum, and thereafter gradually declines to 
a second minimum in February or March, as the belt of low pressure moves southward. As 
the storms decrease in frequency to the north of the equator they increase in frequency to 
the south of it, and again reach a maximum in the South Indian Ocean in February. All 
these facts are in accordance with the hypothesis that tropical cyclones originate in the 
equatorial belt of low pressure, and are most frequent when the belt is farthest from the 
equator. Clearly, then, the atmospheric conditions which characterise this belt are those 
which favour the development of cyclones; but as the mechanical condition which determines 
the gyratory motion, vis., the deflecting force arising from the earth’s rotation, does not 
operate on the equator itself, and has a very small value near the equator, cyclones are 
not formed in the immediate neighbourhood of the equator ; when, however, the belt of low 
pressure moves some distance north or south of the equator, where the deflecting force 
acquires a sensible value, cyclones begin to make their appearance, and to increase in 
frequency as the deflecting force increases with increase of latitude. 

The chief meteorological features of the equatorial belt of low pressure are, i st, rela- 
tively low atmospheric pressure compared with the pressure conditions on the northerrt 
and southern sides of it; and, relatively high temperature; 3rd, frequency of calms and 
light winds of variable direction ; 4th, an atmosphere saturated with moisture ; and 5th, 
cloudy weather and frequent heavy rain. 

In order to test the hypothesis that tropical cyclones originate in the equatorial belt of 
low pressure, the latitude of the place of origin of each of the storms of the Indian Ocean 
and its arms, the Arabian Sea and Bay of Bengal, whose tracks are marked on the Admi- 
ralty wind charts, has been read from the charts, and the average latitude for each month 
has been taken. It is assumed that the place of origin is sufficiently well indicated for 
this purpose by the commencement of the track. The results are shown below: — 



Few' as these instances are, they clearly show that there is a progressive movement 
of the place of origin of storms similar to that which characterises the changes of the 
position of the equatorial belt of low pressure at different seasons of the year. For the 
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South Indian Ocean, the progressive change of the mean position of the place of origin is , . 
perfect, commencing at io°-4 S latitude in December ' and increasing, to 15®- 7 S in , 
February, and then gradually decreasing to ii°-3 S in May. In the Arabian Sea and the , : 
Bay of Bengal the evidence afforded by the six storms of- April, and May is conflicting, ' ■ 
those of April having originated farther north ’than those of May instead of farther south 
in accordance with the position of the equatorial belt of low - pressure ; but the storms' of • 
October to December show a regular southward movement of the mean place of origin , 
from 13°7 N in October to 8°'7 N in December, in accordance with the direction of 
movement of the belt at this time of the year. Further evidence on this point is afforded 
by Mr. Eliot’s monthly track charts of the south-west monsoon storms generated in the 
Ray of Bengal during the years 1877 to 1881. The following results have been obtained , 
by reading from these charts the latitude of the commencement of each storm track, and , 
by taking the mean of all the readings in the same month. ' ■ 



Table VIII, 


These show that the mean latitude of the place of origin gradually, increased from ,. 
15°‘5 N in May to N in August, and' thereafter gradually decreased to I2®'7 N in 
November. The single storm of December appears to have been exceptional in that it ' 
originated farther north than is required by the hypothesis. It is clear, however, that the 
mean place of origin of these storms had a progressive movement from south to north 
from May to July or August, and from north to south from August, to November in 
general agreement with the movement of the equatorial .zone of low pressure. Mr.. Eliot, 
has pointed out that the position of storm tracks in the Bay of Bengal depends on the' 
season of the year, that they are farther to the north in July than in hi ay, and that 
they recede southwards from July to November. ' 

It is a well observed fact that tropical cyclones almost invariably travel in such a 
direction as to increase their distance from the equator, moving usually in a north-westerly 
direction in the northern hemisphere, and in a south-w6sterly direction in the southern. 
If, then, these cyclones originate in the equatorial belt of low pressure, they will rarely, if, 
ever, be met with on the equatorial side of this belt, nor on that slope of the trough of low 
pressure which extends into the opposite hemisphere. The distribution :pf cyclones in 
different latitudes and in different months shows that this is really the case,'as will be seen 
from the following table in which the months are arranged horizontally and the latitudes; 
vertically, and in w'hich the latitude of the place of origin of each storm marked oh the 
Admiralty Chart, and the month in which it occurred, are indicated by a cross,(+) and the 
latitude of the beginning of each of Mr. Eliot’s storm tracks and the month are indicated- 
by a small circle. 













IN THE ARABIAN SEA. 



In this tnblc no .storms are recorded as having originated in January, February, and 
March on the north side of the p.aralle! of i I'S, that is, on the equatorial side of the belt 
of low pressure, which in these months lies to the south of the equator, nor on the north- 
ern slope of the trough of low pressure, which at lljis time covers the Arabian Sea and 
the Bay of Bengal. Conversely, no storms arc recorded in this table as having originated 
in the months June, July, August, .and September, between the equator and the parallel of 
I’f N, i.e., on the equatorial side of the trough of low pressure, which at this time lies 
fur to the north of tlie equator j nor are any recorded on the south side of the equator on 
the southern slope of the equatorial trough of low pressure, which in these months covers 
nearly the whole of the Arabian Sea, the B.iy of Bengal, and the South Indian Ocean to 
about 55' S Lat. The absence of cyclones from these regions is therefore attributable. 
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tst, to the absence of the meteorological conditions which favour their development, that is, 
those conditions which obtain in the equatorial belt of low pressure ; and 2nd, to that con: 
dition which causes cyclones, when once formed, to move away from the equator. 

If the limits within which the equatorial trough of low; pressure oscillates in each 
month could be definitely assigned, which unfortunately cannot at present be done, it would 
be possible to lay down with some precision the limits within which cyclones would pro- 
bably be met with, and without which they would, in all probability, very rarely, if ever, 
occur. Meanwhile the- above table furnishes some valuable information on this point, 
even as it stands, for it indicates the limits 'of latitude within w'hich the cyclones of these 
seas are most likely to originate in each month of the year, and from within which they 
commence their north-westerly course in the northern hemisphere, and their south-westerly 
course in the southern. 

In those months when the mean position of the equatorial belt of low pressure is very 
near the equator, viz,, in April and December, the temporary oscillations of the belt,, 
arising from the ordinary small variations of pressure, will carry it first into one hemisphere , 
and then into the other, and hence in these months cyclones may originate in both hemi- 
spheres, as shown by the table. 

Theory of Cyclones -. — In his important w'ork on Cyclones, Waterspouts, and Torna- 
does, Ferrel' has worked out very completely the theory of cyclones, beginning with the 
assumption that the atmosphere over some central area has a lower density than that over 
the external surrounding parts. Now the atmosphere in the equatorial zone of low pres- 
sure has a lower density than the air over the regions to the northward and southward of 
it. It therefore satisfies the fundamental assumption of Ferrel’s theory with respect to 
density, but not with respect to form of the area, since the shape of the equatorial zone 
is not circular. What it is that occasionally converts the initial motion towards a medial 
line into motion towards a single centre situated on that line— the line running through 
the middle of the zone of low pressure — has yet to be discovered, but this appears to be 
the only point regarding the formation of tropical cyclones which still remains to be satis- 
factorily explained. Perhaps some light might be thrown on this question, if numerous . 
accurate meteorological observations, made during the rveek before the commencement of 
a storm, could be obtained from all parts of the Arabian Sea, for such observations might 
possibly indicate the existence of a circular area of relatively low pressure overlying the 
place where the cycl ne afterwards originates. Indeed it is by no means certain that the 
trough-like depression, which normally overlies the region where cyclones originate, does 
not, before the formation of a vortex, temporarily assume a circular form. Unfortunately, 
the available meteorological information is too meagre and too uncertain to indicate 
clearly the actual meteorological' conditions over the whole of the Arabian Sea before 
the formation of the cyclone of May and June 1881; and the observations recorded at 
land stations on the shores of the sea do not suffice for this purpose. * 

Meteorology of the shores of the Arabian Sea . in May /<?(?/.— The following table 
exhibits the mean values of the meteorological elements in May 1881 at several stations 
on the shores of the Arabian Sea, and compares them with the normal values of those 
elements: — 

‘ " Meteorological Researches for the use of the Coast Pilot.” Government Printing Office, Washington, 18S0. 
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The positive sign ( ^• ) indicates that the mean direction of the wind was from the right of the normal direction ; the negative sign (— ) that it was from the left. 
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CYCLONE OF 25TH MAY TO 2 ND JUNE 1881 

From this table it appears that on the shores of the Arabian Sea the mean barome- 
tric pressure in May 1881 differed very little from the normal pressure of the month. 
On the Avhole, there was a slight excess of pressure on the coast of India, and a slight' 
defect on the African and Arabian coasts, and in the Persian Gulf. Along the west coast 
of India from Mangalore to Surat the prevailing winds were from a direction to the, south- 
ward of the normal westerly directions. At other stations they differed irregularly from 
the normal directions. The percentages showing the prevalence or degree of steadiness of 
the prevailing winds indicate that along the coast from Mangalore toBhiij the winds were, 
not as steady as usual, but that at all other stations they were somewhat more so. At 
Surat and Bombay, and in Ceylon, the average velocity of the wind was greater than the 
normal, but at all other stations where the velocity was observed, it was less. The tempera- 
ture appears to have been generally about 1° higher than the normal, and the relative 
humidity about normal. The actual quantity of moisture in the lower atmosphere was there- 
fore appreciably greater than usual. But this does not appear to have been generally the 
case at high levels, for there was less cloud than usual at all the stations to the northward 
of Karwar, and at almost all, the rainfall was below the normal quantity. Only at Zanzi- 
bar was it considerably greater than usual. 


CHAPTER II. 

DAILY HISTORY OF THE STORM, 

tSSi, May 25. — The following table gives the meteorological data for the 2Sth May 
1881 at land stations round the coast of the Arabian, Sea : — 


Table XI. — 10 a. si. 25th May iSSi, 


Station. 

Qarotnetcr, 

Change 

In 

34 hours. 

Abnormal. 

Wind. 

Thermo- 

meter. 

Relatlre 

Humidity. 

Cloud, 

Rainfall. 

Remarks on the 
weather at lo «.m. 

Direction. 

Velocity 
mean of 
Jay. 






Miles i>er 


Per cent. 

0 to 10 








hour. 







t 





0 



e ’ 


Zanzibar . 

30'072 

+•016 

+•008 

wsw 

4 

75'9 

94 

10 

i‘g2 

r. 

Aden , 

29789 

-I-’OIO 

— -046 

sse’ 

8 

91-9 

62 

... 

... 


Bushire 

•695 

+•023 

— *021 

w 

4 

927 

'58 




Karachi 

723 

-I- '01 2 

-(-•022 

sw 

4 

89-0 

Og 

2 


Strong wind. 

Bhuj , 

734 

+ 'OII 


WNW 

13 

92-4 

5 ° 

0 


b. 

Rajkot 

755 

-I- ’012 

ES 3 I 

WN\V 

»S 

943 

.43 

0 

... 

b- ' 

Surat 

7 P 4 

+•016 

-foi 3 

W 

21 

92-5 

54 

0 

... 


Bombay , 

•828 

+•024 

-(-'Oil 

NW 

14 

89*2 

67 

I 

o-oi 


Ratnagiri . 

•818 

+■046 

+-oog 

N\V . 

••• 

90-1 

.59 

0 



Karwar . • 

•857 

+ ■056 

-(-•012 

NW 

... 

65-0 

76 

■ 8 


Fresh Wind. 

Mangalore 

■853 

-h'ozs 

0 

W 

s 

88-4 

64 



t. ■ 

Calicut 

•851 

—•005 

— '028 

NNW 


846 

78 


007 ' 

d. 

Cochin 

•861 

—•045 

— *026 

NNE 


S6’o 

81 

10 

' I’Ol 

0. 

Colombo • 

•858 

+•025 

“•030 

ssw 


8ro 

• 78 ■ 

8 


Fine. i. 

Galle 

•860 

+■029 

— 'oiS 

sw 


830 

' 94 ■ 

■8 

0*07 
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The next tabular statement contains the meteorological information for the same date, 
collected from the ships which were at that time on the Arabian Sea, or on the North 
Indian Ocean between the coast of Africa and Long. 80° E. 


Table XII. — s^th May 1S81, 







Thermo- 

meter. 

WtND. 


Name or Vesssu 

Hour. 

LatitiKle, 

Longitude. 

Barometer. 

Direction, 

Force, 

Remarks, 

j". British Crmin . 

Noon 

4” s' N 

SS' iS' E 

■ V 

0 





2 P.M. 





sw 

... 

Moderate breeze and cloudy 









weather. 

S.S. Clan Alpine . 

1 A.M. 

... 


29'792 

86-2 

Variable 

• >i 

Light winds and cloud}* 

8 .\.M. 




NE 


weather. 

Light breeze and cloudy 


... 









weather. 


Noon 

15° o' N 

54° i6' E 





Ditto ditto. 







Course N 73° E. Dis- 
tance 230 miles. 




I P.M. 



29792 

86-2 

SE 


At 2 r.M. light variable 








winds and showery. 


S r M. 


««• 


... 

SE 

... 

Steady breeze. Cloudy with 









passing showers. 


12 P.M. 


... 


... 

SE 

... 

Ditto ditto. 

S. Cyproment 

I A.M. 

... 

... 


... 

S 

... 




• «* 

... 


... 

SSW 

••• 

Moderate breeze and clear 



13“ 33' N 

63° 10' E 

29779 

«*• 

SSW 


sky. 

Light breeze and fine 
weather. Course N 37° E. 
Distance 115 miles'. 








... 

SSW 

•tt 

Light breeze and fine 








weather. 


8 r.M. 




... 

SSW 

**« 

Light breeze and dear sky. 


Mid. 





SSW 

.*» 

Moderate breeze and cloudy 









weather. 

S, Dcva Gan^adur 

SA.M- 

... 

... 

... 

... 

E 

... 

Much thunder and lightning, 
with a squall of wind and 









rain from the eastward. 


Noon 

14° 4' N 

64” IS' E 

29'794 

... 

NNW 

... 

Course N 67° E, Distance 
82 miles. 


2 r.M. 

... 



t.t 

N 

**. 

Light breeze with showers 









of rain. 


Mid- 





Variable 

t-T 

Wind very unsettled in 


night. 

4 A.M. 







force and direction. 

S.S. Ellora 

... 

... 

2g'869 

84-0 

NNW 


Light breeze. Sky cloudy. 


8 A.M. 

... 


29'9i6 

85-0 

... 


Moderate breeze and fine 
weather. 


Noon 

21° 59' N 

es" 35' E 

29-906 

85-0 

... 

... 

Course N\V by ^ W. Dis* 
tance 179 miles. 


I P.M. 

... 

• •• 

... 

... 

W 

... 


4 r.M. 


... 

29-832 

83-0 

w 

... 

Moderate breeze and fine 
weather. 


8 r.M. 

... 

... 

29-944 

82-0 

w 

... 

Light breeze. Sky cloudy. 


Mid- 

... 

... 

29-896 

85-0 

w 

... 

Ditto ditto. 

S, Exporter . 

night. 

Noon 

0° 22' N 

59° 30' E 

... 

... 

s 

... 

Light wind, dear weather 
with occasional passing 









squalls. 


I P.M. 





s 


Light southerly wind and 








frequent rain squalls. 

S. Iris 

4 A.M. 

... 


... 

... 

s 

... 

Light breeze; hazy. 


Noon 

0° 22' N 

63° SI' E 



ENE 

tt* 

Smart breeze, cloudy with 








passing showers. 

Course N 60® W, Dis°* 










tance 127 miles. 
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' 

Wl.fD.. 






Barometer. 





N*>ii or Vtam. 

Hour. 

Latitade. 

Longitude, 

meter. 

direction. 

Force. 


5 . Ifis— contd. 

2 P.M. 

4 P.M. 


*•» 

••• 

p 

... 

ENE 

SSE 

M. - 

..1 

Moderate breeze, cloudy, y . 


8 P.M. 





s 







... 





Mid- 


... 

... 

. ***\. 

S 


Light breeze, hazy. 

S. Mistley Hall • 

niglit. 

I A.M. 

8 A.M. 



29-830 

•** 

S\V 

S\V 


Strong breeze and squally. 

Moderate breeze with pass- 



... 

... 



ing showers. ‘ 


Noon 

6° 12' N 

56° 4+' E 

... 

... 

sw 

#»• 

Ditto ■ ''ditto.,,' ; 
Course N 38° E. Distance . 









S87 miles., 


I P.M. 



29-850 

... 

SWto 

\v 




4 P.M. 

... 

... 

... 

... 

S\V to 

\v 

... 

Fresh breeze and squally. 


10 P.M. 


... 


... 

s\v 

•V 

Moderate breeze ; and - 
cloudy. , . 

Thunder and ligbtning' to 







■ 


the westward; . , 

S. Queen's Cliff . 

10 A.M. 


• *» 

... 

.** 

sw 


Sudden shift of wind from i 
SE to SW, with . heavy ' 









rain ; overcast. 


Noon 

0° 12' N 

Sa'Si'E 

... 

... 

... 

... 

Course N 23° E. Distance 

1 1 7 miles. 


2 P.M. 




... 

s 

... 

Strong breeze and overcast 








shy. ' . ' , ■ , 


8 P.M. 


... 

... 

... 

SSE 

... 

Fresh breeze and cloudy. 


Mid- 





SSE 

... 

Ditto ditto.;, 


night. 








S. Slieve More 

6 A.M. 

... 

... 

... 

... 

s 




Noon 

i” 20' N 

62° 30' 1 

29-850 


s 


At 4 P.M. clear. , At 8 P.M. 






light breeze and clear, * 
Course N 25 ” W. . Dis- 












tance tot miles. 

S.S. Wtcatfeld 

I A.M, 

... 


... 


NW 

... 

Light breeze and fine 
we.ather ; passed the Perim 
Light at 3-40 A.M. ' ■ , 



Noon 

ip" is'h 

44 ° 49' 

A ' 





6 P.M. 

. ... 

... 


... 

ESE 




t2 P.M 




... 

... 


Light breeze and fine 









weather. 


The distribution of barometric pressure and the character of the winds and weather ' . 
are shown by the Chart-for the day, Plate XXVI. The highest pressure is in the south- 
west corner, where the isobar of zg-g runs in a south-easterly direction from near Maga-’ 
doxo, on the coast of Africa, across to the equator in Long. 56° E; and the lowest 
pressure is in the extreme north, where the isobar of 29-7 runs across from east to west,' 
•passing near Karachi, giving a difference of only two-tenths of an inch from north to south 
on the western side of the Arabian Sea, and little more than one-tenth on the eastern 
side, from Karachi to Galle. The isobar of 29’S runs .across the middle of the Arabian ’ 
Sea from Socotra to Kanvar, bending southward in the eastern half, thus indicatino- the 
incipient formation of an area of abnormally low pressure about Lat. 14° N arid ' 
Long. 67° E, where the barometer rvas about ’o-j" below the normal height for the time of- 
the year. On the east side, along the coast of India from Galle to Calicut, the pressure 
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was two or three hundredths of an inch below the normal, but farther north, between 
Kartrar and Karachi, it was from "oi" to •03" above it. On the west side, as far as can 
be inferred from the observations, it appears to have been slightly below the normal. 

Near the equator, and between the African coast and Long. 64° E, the trade wind 
blew steadily from south, and more strongly nc<ar the coast than farther to the east. The 
/ris near the equator in Long. 64° E, had variable winds and passing showers in the 
day-time, and a steady light breeze from south during the night. Farther north, between 
Lats. 4° and 6° N the winds had already veered to south-west, from which direction they 
blew steadily with the force of a moderate breeze. Still .farther north, in Lat. 14° N, the 
winds appear to have been light and variable. On the west coast of India they were 
north-westerly from Bhuj to Calicut, but in Ceylon they were south-westerly like the 
winds in the same latitude in the western half of the sea area. The Hindustan, in about 
Lat. 1° S and Long. 55° E had steady south-easterly breezes. There is no doubt there- 
fore that on the 25th, before the formation of the cyclonic vortex, the south-east trade 
wind extended across the equator as far as about 8° N Lat., veering gradually from SE 
in southern latitudes to S on the equator, and to SW as it passed farther and farther 
northward. 

Along the west coast of India, from Ratnagiri to Karachi, fine clear weather pre- 
vailed, but from Karwar to Galic the skies were cloudy or overcast, and an inch of rain 
had fallen at Cochin during the previous twenty-four hours. In the central part of the 
sea area the weather appears to have been clear and fine, but in the western part cloudy 
rainy weather prevailed along a broad band running in a north-easterly direction from 
Zanzibar to Lat. 14® N, Long. 64° E. In the northern portion of this band there was 
much thunder and lightning. 

iSSr, May s 6 . — The meteorological data for the 26th May are contained in the 
following tabular statements : — 


TADLE XIII. — JO A.M., s6th May jSSj, 











Remarks on the 
w&Atherat id a.w. 

Static*. 

narflwttcr. 

)a 

3« 1 Ofirli. 

Alinomal, 

Pifcctlon. 

Vtlochr 
mean c( 
djy. 

meter. 

Zflnztb.ir . • 

jo-'cSi 

-{-•*<x>9 

-h'''oi4 

SW 

^^We5 per 
lioor. 

3 

0 

7S-S 

Percent. 

82 

DtO to 

4 

■ 


Aden • • 

29’8?2 

+•033 

—•010 

Calm 

7 

91-1 

63 


■H 


Busliirc 

•6SI 

^'014 

— *029 

NE 

8 

901 

39 




K.iracW . 

•73+ 

-h‘oi4 

•f'037 

SW 

|8 

89'o 

60 

0 

... 

Strong wind. 

Bhuj . 

•731 

+‘017 

+•049 

WNW 

>3 

93’2 

46 

0 

... 


R.ijkot 

702 

+■007 

+•034 

W 

>3 

94-1 

43 

0 



Sural 

•859 

+■065 

-f-oSi 

W 

»4 

93’S 

46 

0 

... 


Bomb.ay 

•844 

+•016 

+‘0!9 

WNW 

.0 

Bq’o 

64 

5 

... 

Slight sea. 

Ratnagiri . • 

•Sis 

+•00.4 

+’ooS 

NW 


91-1 

55 

0 



Karwar 

•859 


+■015 

W 

H 

88-0 

64 

4 


Moderate wind 

Mang.alore . 

•869 

+ '016 

-h'oiO 

NE 

■9 

84-9 

79 

10 

0*09 


C.alicut 

•880 

-t-'029 

-h’ooo 

Calm 

8 

82-6 

78 

5 

o‘34 

d.r. 

Cochin . 

•895 

+•034 

+•007 

N 

mm 

83‘S 

85 

10 

3-06 

0. r. 

Colombo . 

•882 

-f'024 

— 'OoO 

wsw 

HI 

8S‘5 

74 

9 

... 

f. 

G,illc 

•877 

+'017 

— *001 

NW 

10 

8.fo 

87 

8 

0*01 

Strong wind. 





















CYCLONE OF 2STH MAY TO 2ND JUNE tS8i 
Table XiV. — 26th May 1881: 


Hoar. Latitodo. Longitude. Baromclcr. 



Direction. I . Force. 


S.Bertngana . Noon N 66° ii' E 29750 


I P.M. 


5 . Braidviood 


Noon 0° Js' N 55" 10' E 


S. British Crown . Noon 6° 12' N 59° 50' E 


S. Choice 


S.S. Clan Alpine 


Noon 0° i' N 53° 6' E 


SWJS 


.85’8 NE I 

... Variable 


Noon 15° S'' N 57° 59' E .., 


29792 87 r -2 


Light breeze baching from 
ENE to NEj fine wea. 

! ther. Very heavy increas- 
ing sea from SE; course 
,N 54°' E. Distance 49 
miles. • ; 

Moderate breeze and clear. 

Squally. ■ 


Moder.ate breeze. • Over, 
cast and • threatening 
squalls. 

Fine breeze . with slight 
showers. 

Moderate breeze . and 
cloudy weather. 

Overcast sky. 

Squally, with lighlhingi 
Shipping a great deal of 
water on deck. 


Strong breeze and fine 
weather. , • ■ ' ' 

Light winds. Lightning to 
theSE. 

Cloudy. • 

Light winds. Gloomy wea- 
ther. 

Ditto ditto. 

Course N 76° E. Distance 
223 miles. 


Steady breeze and' /fine 
clear weather. ■ 

Light breeze and , cloudy 
weather. . ' . I 

Ditto , ditto. 


did'. Clandon . 1 3 p.m. I Near I Aden 


S. Cypromene . 4 A.M. ... 

Noon 14° 35' N 6g" 30' E '29-8«9 


Light variable winds ' and 
hot. ■ i 

■ Ditto . ditto. ■ 

Moderate breeze and cloudy 
weather. 

Moderate breeze and pass, 
ing showers. Course N 
SI E. Distance 98 miles. 
Fine clear weather. 

Finc.clear weather; heavw 
swell from S\V. . ^ 
Fine breeze and cloudv 

fraflw. 
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AA. Eschol 


S. Exporter 


S. Ilir.ittsian 




S. Mittley /Ml 


S, Queen’} CliJ^ • 1 4 


Wind increasing. 

Heavy cross sea. 

Moderate gale with heavy 
showers. Course S 84° £• 
Distance 91 miles. 

Gale increasing. Ship roll- 
ing heavily and taking 
large quantities of water 
on deck. 

Gale increasing with heavy 
rain squalls. 


Light variable airs with hot 
sultry weather. 

Ditto ditto. 

Wind changed to west, 
blowing frcsb. 

Wind moderate. 


Wind very steady. 

Fresh brecic and clear wea- 
ther. 

Steady breeze and clear 
weather. Course N 39' E. 
Distance 159 miles. 

Fine clear weather. 

Very steady breeze and 
clear weather. 

Ditto ditto. 

Steady breeze and clear j 
weather. 

Light breeze, hazy, passing 
showers. 

Course N 30°W. distance 
92 miles. 

Light breeze. Showers of 
rain. 

Fresh breeze and cloudy 
weather. Ship rolling, 
and straining heavily. 
Ditto ditto. 

Course N 41° E. Distance j 
182 miles. _ j 

Upper main topsail carried 
aw.ay at 3 r..M, ' 


Liglit breeze and clear sky. 

Course N 34° E. distance 
158 miles. 

Light breeze and clear sky. 
Fresh breeze, squally. 
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\VlNO, 1 

. 









RtMARRS. 

Nam* or Vissct. 

Houf* 

LatUode. 

Longitude. 

HATOmeter, 

meter. 

Dtreetton. 

Force. 


S. Slkve More 

I A.M. 



tf 

0 - 

SE 


Light breeze and ' clear . 

• «« 

... 

*»* 

..4 


weather. 


8 A.M. 





SE 

li ■ 

Increasing breeze and clear 


... 

... 





weather. 


Noon 

2“ 53' N 

6 t° 4 i'E 

2 g ‘900 


S 


Brisk breeze and cloudv 
, weather. Course N 28® \V. 
Distance 104 miles. 

■ 


1 P Ma 


.*• 


... 

SSW 

' 


8 P.M. 




... 

SSW 


Light breeze . and dear. 



... 





weather. \ • 

S.S. Tehe . 

Noon 

12“ 30' N 

44 ° 25 ' E 

29733? 


NW 

2 ■ 


S.S, Tenasserini . 

4 A M. 

Karadii t 

0 Karwat. 

29779 

82-7 

SW 

3 

b, c. Slight westerly swell. 


fi A.M. 

... 

... 

29-893 

84-7 

Variable 

1 

b. c. V. Fine weather. 
Smooth sea. • 


Noon 

lO'’ 9' N 

72° 46’ E 

29-841 

85-7 

SW 

1 

b. c. SW swell Fine wea- 
ther. CourseS35° £. Dis- 









tance 216 miles.. 


4 r.M, 

... 

... 

29-845 

86-7 

SW 

2 

b, V. 


8 P.M. 



29-821 

85-7 

SWbyW 

2 

b. c. 1 . Fine weather and 






smooth sea. 


Mid- 


... 

29-S21 

85-7 

SW 

I 

b. c. Light SW swell. , 

S.S. Wheatfeld . 

night, 

I a.m. 


... 


ESE 

... 

Light breeze and fine wea- 
ther. 


7 A.M. 

... 

... 

... 

... 

Calm 

... 

‘ 


Noon 

5 f M* 

13° 9’ N 

47 ° 44 ’E 

... 

... 

SW 


Light breeze and .fine wea. 








thcr. 


8 P.M. 

... 

... 

... 

... 

Variable 

.i. 

Ditto ditto. 


The chart for the day, Plate XXVII, shows that the general distribution of pressure 
round the shores of the Arabian Sea and near the equator was nearly the same as on the 
25th, the only change having been a slight and nearly uniform rise. In the middle of the. 
Arabian Sea, however, the pressure had fallen about a tenth of an inch, forming a slight 
but distinct centre of low pressure about Lat. 13° 40'’ N, and Long. 66° 54'’ E where the 
barometer had gone down to a little below 297 inches. The normal or average pressure 
for the 26th May, in this position, is about 29’85. The actual pressure' at noon on that 
date was therefore only a little more than below the normal, and yet this small de- 
pression was sufficient to give rise to decided cyclonic indications. The S. Deva Gartga- 
dur, about 50 miles from the centre, and on the Ti-est side of it, had a moderate gale 
from NW, with heavy sho^fers of rain. Both wind and rain increased as the day ad- 
vanced, and the barometer fell rapidly. The S. Berengaria^ about 200 miles to the north- 
north-west of the centre, had a light breeze from N E, and a very heavy increasing sea 
from SE, which was doubtless produced by the strong SE wind on the east side of 
the centre. The S. Cypt oviene, about 200 miles to the east-north -east of the centre, had 
a moderate breeze from SSW and S, and a heavy swell from SW, with cloudy 
weather and passing showers. It should be noticed that both the last-mentioned vessels 
reported the swell to be from a direction several points to the right of that from which 
the wind blew. In the south of the area the wind system had moved bodily northward, 
the wind now being from SE on the equator, from due south on the parallel' of Lat. 2° 
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N, and from SW between Lat. 6° and 8° 'N. It had at the same time increased in 
strength and was now blowing with an average force of 4*4 of Beaufort’s scale, that is, 
between a moderate and a gentle breeze. On the previous day the average force was 3‘7. 
On the west coast of India the winds were light and chiefly north-westerly. In Ceylon 
they were light and westerly. In the south-west of the sea area the weather had cleared 
considerably since the 25th, but had become more cloudy and rainy in the neighbourhood 
of the barometric depression and on the Malabar Coast. 

tSSti May sy . — The meteorological information for the 27th May is contained in the 
two following tables, and much of it is graphically represented on the chart for the day, 
Plate XXVIII. 


Table XV. — 10 a.m., s-jth May iSSr. 


Station. 

Barometer. 

Change 

In 

24 hoors. 

Abnormal. 

Wi 

Olrcctlao. 

NO. 

Velocity 
mean 
of day. 

Thermo- 

meter, 

■ 

Cloud. 

Rainfall. 

Remarlcs on the 
weather at 10 a. u. 


m 

H 



Mitt* pet 
hour. 

0 

Per cent. 

0 to 10. 

tf 


Zanzibar . • 

30-079 

—*002 

-{-•009 

SW 

4 

77 ‘S 

87 

7 

0*03 


Aden 

29777 

-•045 

—•052 

SSE 

7 

89-6 

65 

... 

... 


BusVirc 

•679 

— *002 

-•025 

N 

9 

97'7 

38 

... 



Iv.nrachi' . . 

721 

— ‘Old 

+■028 

SW 

•7 

Sg'O 

73 

I 



Bhuj . . 

•72O 

— -025 

+• 03 * 

wsw 

*3 

92-2 

so 

0 

... 


Rajkot . . 

757 

—•005 

+•033 

w 

15 

90'3 

47 

0 

... 


Surat . 

795 

— •0C4 

+ '020 

w 

15 

90-5 

60 

0 

... 


Bombay . . 

•840 

— 004. 

+ •028 

SW 

8 

87-9 

61 

2 

... 


Ralnagiri . 

•8lg 

•foo4 

+ •013 

S 


89-6 

58 

I 

... 


Karwar 

• 84 1 

—••018 

+ •002 

SW 

... 

85 -x 

76 

6 

0*07 

Fresh wind. 

Mangalore . 

•893 

+•024 

+•040 

E 

4 

78’o 

9 * 

10 

0-34 


Calicut • • 

•893 

+•013 

+ •013 

N 

9 

79-6 

86 

6 

0-58 

d. r. 

Cochin • 

■S91 

— 004 

•f002 

NNW 

2 

85’o 

74 

6 

0-50 


Colombo . • 

■849 

—•033 

—•039 

WSW 

*4 

87-5 

Op 

•% 

... 


Gallc • 

■ -847 

— -030 

—•031 

NW 

IX 

84‘o 

87 

3 

0-6 1 

Strong wind. 


Table XVI . — ayth May iSSi. . 








Wiwu, 


Nam* or Vtjtti. 

Hour. 

Latitude. 

Longitude. 

Barometer. 

meter. 

Direction. 

Wind. 

Remarks, 

S. Africa 

. Noon 

16° 2'N 

60’ 55' E 

tr 

29*809? 

■ 

NE 

■ 

Fresh increasing breeze and 
cloudy weatner. Baro- 
meter falling. Course SE 
by E. 


0 r.M. 

• •• 

"* 

29-799? 

n 

NNE 

■ 

Increasing breeze, squalls 
and rain. Lightning in 
E and ESE horizon. 


Mid- 

night. 


... 

2978 (,? 
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CYCLONE OF 25TH MAY TO 2ND JUNE J88i 








WtHO. 


Name or Vtssn. 

Hour. 

LatUuile. 

•ongitucle. ] 

aroraetcr. 

Thern'o* ' 

^ncter. * 

Dhcctlon, 

Force. 

Rkmauks. 

5 . Bmjisaria 

5 



•t 

0 

«*. 

... 

Squalls increasing. 


Noon 

5 ° 22 'N 

57° 19' E 

29 ' 65 o 

••• 

... 


Moderate increasing gale. 

Sea more from Eastward 









Course'S 49® E. Distance 

S<;> 


I P.M. 

,,, 

... 

... 


ENE 

... 

Heavy squalls and rain. 

] 

0 P« M. 


... 

... 

... 

NNW 

... 


i'. S. Bessie Jljofris 

1 A.M. 

• t. 

... 

29‘517 

CO 

ENE 

2 

Light breeze and dark 
cloudy • weather. Light- 





. 




ning to the E and SE. 


6 A.m. 

.1. 

' 

29'6ai 

... 

N\V 

... 



8 A.M. 

... 


... 

... 

W 

... 

Squally with rain and thun- 
aer and lightning. 


Noon 

iS'-Si'N 

52° 46' E 

29726 

80-5 

NNW 

... 

High confused sea. Course 

N 82° E. Distance 216 


4 p.M. 

... 

... 



NNE 

... 

miles. 


8 r.M. 

... 

... 


»*. 

SE 

2 


S, Sraidvjood * 

Mid- 

night. 

2 A.M. 

... 

... 

... 

... 

SSW 

SSE 

:: 

Fresh breeze and fine wea- 
ther. 

Squalls and heavy showers. • 


10 A.M. 

... 

... 

... 


S 

... 

Do. do. 


Noon 

23' N 

55 ° 40' E 

... 

««» 

... 

... 

Do. do. 


2. r.M. 





SE 


Moderate breeze and hcavi- 







squall. W'ind hauled to 
the SW with thunder and 











lightning. 


Mid- 

... 

... 





1\1 odcratc breeze and squal- 

S. British Crown . 

night. 

Noon 

f 40' N 

fii" is'E 



SWiJS 

... 

Squalls at ii a.m.. 


2 p.M, 





S\V^- 

... 

Fresh breeze, cloudy and 







S 


gloomj'. 


Mid- 




... 


... 

Overcast sky. , ' ■ 


night. 





SSE 



S, Choice 

2 A.M. 

... 

... 

... 

... 

... 



Noon, 

2” is' N 

55 ° 2' E 

29-965 

... 

SSE 

... 

Course N 32' E. Distance 
, 159 miles. 


1 P.M. 





SE 

... 

Strong breeze and cloudy 









weather 


3 P-M. 

... 

... 

... 

... 

... 

... 

Squally. 


8 r.M. 





sw 

... 

Strong breeze and showery 









weather. 


9 P.M. 


... 

... 

... 

sw 

... 

Fresh breeze and overcast 
sky. ’ ' 

Light, wind and tiondy 

S.S. Clan Alpine 

1 A.M. 

... 

... 

29-792 

68-2 

sw 

SSE 


weather. Heavj'SW swell. 
Light airs and fine clear 


1 8 A.M. 



. 

... 

... 


10 A .5 

• ... 


... 

• •• 

Calm 

... 

■weather. • 


Noon 

i6°44'h 

Class' I 

: 

*»* 

... 


Fine clear weather. Course 









N 76® E. ; distance 240 
nules. . . 


I p.M 


... 

29-672 

83-8 

NW 

... 



4 p.M 

«** 


... 

iH 

NW 


Light breeze and clear 









weather. 


8 P.M 

• •«* 

... 

... 

IH 

NNW 

... 

Moderate breeze and cloudy 
weather. ■ 


Mid- 

a «.* 

■** 

29-512 



Moderate breeze and over- 


night 






— 

.cast sky. 
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Name or Vissbl. 

Hour, 

Latitude. 

Longitude. 

Barometer. 

S.S. Clandon 

I A.M. 



V 


9 A.M. 


... 

... 


Noon 

13° 0' N 

48° 25' E 

... 


5 P-M 

... 


... 


8 P M. 

... 

... 

... 

S. Cypromene 

Mid-' 

night. 

4 A.M. 

... 

... 

... 


Noon 

iS°S 7'N 

70° 41’ E 

... 


2 P.M. 

... 


... 


Mid- 

night. 

... 

... 

... 

S. Deva Gangadttr 

2 A.M. 

... 

... 

... 


to A.M. 


... 

... 


Noon 

I3°45'N 

66° is' E 

29-496 


2 F.M, 

... 

... 

... 


4 P.M. 

... 

... 

... 


6 P.M. 

... 

... 

... 

S.S. Ellora . 

8 A.M. 

... 


29-938 


Noon 

23°43'N 

66° 5g' E 

30'043 


4 P.M. 

a*. 

... 

29-936 


8 P.M. 

... 

... 

30078 

SS. Eschol , 

8 A.M 

... 

... 

... 


Noon 

13° iz'N 

47° 49' E 



2 P.M. 

... 

... 

... 


Mid- 

night. 


... 


S. Exporter . 

1 A.M. 

... 


... 


Noon 

4° 9' N 

60° 12' E 


S> Hinditsiiin 

8 A.M. 

•V 

... 

... 


Noon 

3° 2'N 

56‘’ii'E 

... 


I P.M. 

... 

... 

... 


4 P.M. 

... 


... 



Wind, 


Direction. Force. 





g4'o SW 
SW 


Light breeze and clear 
weather. 

Ditto ditto. 


Fresh breeze and cloudy 
weather. 

Light airs. 

Moderate breeze and pass- 
ing showers. 

Pleasant breeze and fine 
weather ; course N 39° E. 
Distance 106 miles. 

Squally with heavy rain. 

Pleasant breeze and fine 
weather. 

In a violent squall, the 
lower maintop sail blew 
away. 

Heavy sea breaking over 
the vessel, washing away 
bulwarks and bursting 
open the cabin doors, 
filling cabin full of water. 

Course N 67' E. Distance 
36 miles. 

Blowing a gale with heavy 
squalls of wind and rain. 


Bent storm try-sail j unable 
to bend another on ac- 
count of the violence of the 
squalls. 

Moderate breeze and fine 
weather. 

Ditto ditto westerly 
swell; course S 67° E. 
distance 65 miles. 

Moderate breeze and fine 
weather. 

Light breeze and fine 
weather. 


Moderate breeze. 

Moderate breeze with hot 
weather. 

Lightning and light breeze. 


Light southerly wind ano 
cloudy weather. 


Very steady breeze and 
clear weather ; course 
N 43° E. Distance 157 
miles. 

Fresh breeze and fine 
weather. 

Steady breeze and fine 
weather. 


VOL. IV. 


2 0 2 
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CYCLONE OF 25TH MAY TO, 2Nb JUNE 1881 


. . Thermo* 

Name or VrrsEi.. Hour. Latitude. LouRltude. Barometer. meter. 



Direction. Force. 


REMaaas, 


ffilidiisian — contd 


5 . 5 . Inchtiha 


Commences, to look squally 
in S\V. Lightning round 
to tlie 'westward. T. ■ 
S ... ■ Looking squally in the wek- 

ward. -V 

SE to S Fine weather,- clear sky j 

swell from S E. t 
... ... Light airs... ... • . 

\V ... • Moderate wind ; heavy S\V 

swell,- course 'N , , 0 o° E. 
Distance 210 miles.'- , . 
... ... Sky overcast; sea as before. 


Fine weather, wind light. 


5 . S, Mercedes 


At 2 'moderate breeze 
•and fine weather. , 
PIc.Tsant, breeze .and fine, 
w'caihcr; course N 8°,\V) 
distance ti6 miles, y . 

At mid-night . pleasant 
breeze and cloudy wc.ather. 
Lieht breeze' and a -dear- 
sky. Hcar-y head sea. 
Course W.by S;; , .! ■ 


9'E ... 


5 . mstley Hall 


5 . Queen's Cliff . 


5 . .S’. Rohtlla 


29750 


E ... 


N\V 

29706 .Syo N 

... -- ... N 

29-828 86-0 NE 

14' 1 1' N I 5,3° s8' E 29723 pi-o 


Fine weather continuous 
head sea ; course S W. 
Distance 138 rnilcs.- ' 
Fresh breeze.. 

Moderate breeze and cle.ar 
weather'., 

Ditto - ditto--., 

Course N 39' F. Distance 
192 miles. ■ 

Every appearance of heavy 
- weather; at 0-3or.M. strong 
squall with heavy rain, 
thunder and lightning, y. 


Strong breeze and squally ; 
course N 40° E. Distance 
151 miles. ■ '• 

Strong breeze. 

Strong breeze with squalls 
and lica\’y showers. 

At 2 A.M. vivid lightning to 
SE. i - 

Moderate , unsteady tvind; 
overcast ; lightning to SE. 

Fresh wind. ' 

Overcast ; rising sea ; light- 
ning to SW. , 

Moderate breeze ; overcast 
with slight rain atMimes. 
Course N 75° E. Distance 
297 miles. 
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Hour, 




Thermo* 

meter. 

Wind. 

■ 

- Name or VsssEL, ' 



Barometer. 

Direction. 

Force, 

Remarks, 


S* S, Rohilla . — 

4 P.M. 



tt 

29-649 

0 

86-0 



Steady breeze. Fine clear 

contd. 







weather. 


8 P.M. 

••• 

**• 

29711 

85-0 

SE 

.,* 

Fresh increasing breeze and 


Mid- 







cloudy weather. 



ti* 

29761 

85-0 

S 


Fresh breeze and overcast 


night 





sky with rain. Rising sea. 

5 . S. Scstos . 

I A.M. 

«•* 


... 

... 

\V 

... 



4 A.M. 





W 

... 

Light airs from west. Fine 








clear weather. Ship 

tumblingaboutagood deal. 



Noon 

iS^sS^iV 

70 ° 5 t'E 

29724 

797 

... 


Faint airs ; hot weather. 
Course N 86° W. Distance 
131 miles. 






T P.M. 

«** 

... 

... 


Calm 

** 


4 P.M. 




•*. 

SE 


Very light wind ; weather 









very hot. 


S P.M. 



... 


SE 


Breeze freshening. Ship 









lurching and rolling about 
heavily in the confused 









and high swell. 


Mid- 


... 

... 


ESE 

... 

Ditto ditto 


night 








5 . Sirdhana 

4 A.M. 



29-746 

81-7 

W 

... 

Moderate breeze; strong 





south-westerly swell ; ship 
rolling heavily. 






8 A.M. 

... 

«». 

29-771 

837 

... 

... 

Light wind ; south-westerly 
swell ; ship rolling very 
heavily. 

Light airs; south-westerly 


Noon 

20" 2V N 

70' 39' E 

29-737 

88-7 

W 

... 

swell; ship rolling hea- 
vily. 

No change. 

■ 

4 P.M. 

... 


29-800 

837 

... 

... 


8 P.M. 

... 


29-771 

837 

... 

... 

Ditto. 


^lid- 



29-793 

827 

... 


Ditto. 


night 







S, SUeve More 

t A.M. 

... 

... 


... 

s 

... 



4 A.M. 






... 

Increasing breeze and 








cloudy weather. 


7 A.M. 





s\v 

... 

At 8 A.M brisk breeze and 








cloudy weather. 

. 

Noon 

5 ° 9 'N 

61° 53 ' E 

29-860 

89-0 

s\v 

... 

Ditto ditto 

Course N 6” E. Distance 


4 P.M. 







14s miles. 

Brisk- breeze and cloudy 








weather. 


9 P.M. 






... 

Cloudy weather with light- 








ning to N i; NE. 


Mid- 







Fresh breeze and cloudy 


night 







weather. 

S. S. Tebc . 

4 A.M. 

• ** 


29-718 

... 

NW 

2 


- 

8 A.M. 

• »* 

... 

29-708 

... 

N\V 

2 



Noon 

I 2 ”S 5 'N 

45 ° 4 ( 5 ' E 

29-713 


NW 

2 



4 P.M, 

.** 

... 

29-699 


NW 

2 



8 P.M. 

... 


... 

... 

SW 

2 



Mid- 


... 


... 

sw 

2 



night 




















CYCLONE OF 25TH MAY TO .2ND JUNE 1881 


Name of Vtssii. 

Hours. 

Latitude. 

Longitude. 


Thermo- 


'BiMARrs. . 

meter. 

. . 

birectiou- 

. Force. 

5. i’. Wheaifield . 

I .A.M. 

Noon 

8 r.M. 

Mid- 

night 

I3“58'N 

5i°n'E 

... 

•••. 

Variable 

' 

N 

NE 


Light airs, and fine weather. 

Light breeze .and' cloudy, 
sky ; lightning to the SE. 
Light breeze and overcast 
' sky.' 



The pressure fell slightly along the coast of India to the north of Bombay and also in 
Ceylon, but rose a little along the intermediate coast line. It also fell considerably at-.. 
Aden. When these changes had taken place, the pressure was still two or . three .hun- 
dredths of an inch above the normal along the whole western coast of India, but in Ceylon; 
it was from three to four hundredths below it, and at Aden it was .five hundredths belong'. 


In the south-western portion of the sea area the pressure had changed but little since the 
previous day. If anything, it had risen slightly. But in the middle of the Arabian Sea 
the barometric depression had assumed much larger proportions than on. the 26th,' the ", 
pressure near the centre having fallen two-tenths of an inch in twenty-four hours, thereby 
increasing the diameter of the circular isobar of ap'y from about 150 miles, to, about 30b, 
miles, and bringing that of 29'5 into view for the first time, with a diameter of about, 90' - 
miles. The position of the centre of the depression was very nearly the same as on the' 
previous day, vis., in Lat. I3‘’48'N, Long. 66° 56' E. The lowest recorded pressure was,' 
about 29'"s, as reported by the Deva Gangadur, which was about 40 miles to the, west of ' 
the centre. This is about '35" below the average pressure for the time of the year at' the 
position then occupied by the ship. Simultaneously with this fall of the barometer, the ’ ; 
wind increased to a gale from NW with violent squalls of wind and rain, raisingla heavy 
sea which washed away the bulwarks, and otherwise damaged the ship. The Berengaria, 
which was about 115 miles to the NNE of the centre, had a moderate and increasing' 
gale from ENE with heavy squalls and rain, and a “sea” from the eastward ; iwhile, 
Africa, which was about 160 miles to the N of the centre, farther away than the ! 
Berengaria, reported a fresh increasing breeze from NE and cloudy weather with d 
falling barometer, and later in the day squalls and rain with lightning in the E and SE. , 
Outside the storm area, between it and the equator and to the west of the 64th mbridian, ; 
the trade wind system had again advanced bodily northward, south-easterly winds now 
extending as far as 3 N Lat., southerly wdnds to Lat. 4° N, and south-westerly Winds 
farther northward. The strength of these winds had again increased, and they were now. 
blowing with an average force of 4-7. fn the Gulf of Aden the winds were light, and; 
vanable m direction, but from Long. 52° E to Long. 62° E along the steamer, track from 
Aden to Bombay Uiey were light and northerly. Along the west coast of India- from 
Bombay to Karachi they were light and south-westerly, from Bombay to Mangalore Might 
and variable and farther south light and ; north-westerly.' Between the coast and'the 
Storm area they blew with the strength of a moderate breeze from southerly directions. 
Around the storm centre the weather was squally and rainy, every vessel within a distance- 
of 300 miles from the centre having reported to that effect. -Rain was. not exclusively 
confined to the storm area, however, for it was also reported by several ships to the nort^ 
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of Socotra, several others far away to the south-west, about 1,000 miles from the. 
storm centre, and hy Mistley Halim the intermediate region. The last mentioned 
vessel, when fully 400 miles from the centre, recorded a strong squall, heavy rain, thunder 
and lightning, and “ every appearance of heavy weather.” Rain had also fallen during 
the preceding twenty-four hours along the Malabar Coast and in Ceylon, but none had 
fallen to the northward of Karwar, where the weather remained fine and clear. 

2Sth May 18S1 . — The following tables contain the meteorological information for 
the 2Sth. 


Table XVII. — to a. j/., 28th May. iSSi. 




Change 


WiKD. 1 











Thermo- 

meter. 




Remarks on the 
weather at to a.h. 


3aromcter. 

in 

34 hours. 

Abnormal. 

Direction. 

Velocity 
mean 0! 

Hnmftlity. 

Cloud. 

Rainfall. 






day. 











Mile* i>er 


per c^nt. 

0 to 10. 





» 



hour. 





Zanzibar 

30-076 

—•013 

-foo3 

wsw 

4 

77-2 

87 

t 

0*02 


Aden ■ . 

29736 

—•041 

— *090 

ENE 

4 

90-2 

75 

... 



Bushire 

73S 

•l-‘059 

+•040 

N\V 

8 

go’S 

54 

... 

... 


Karachi 

727 

+ •006 

+ •038 

SSW 

? 

90*0 

65 

? 

? 


Bhuj 

•746 

+•020 

•f'053 

S\V 


91-7 

45 

0 



Rajkot 

759 

+•002 

+•038 

WNW 

>7 

92-4 

44 

0 

... 


Surat 

799 

-h-004 

.h-027 

W 

12 

92'.3 

48 

0 

... 


Bombay . 

•796 

—•044 

— •014 

SSW 

10 

89-0 

64 

4 

... 

Sea rather 
rough. 

Ratnagiri . 

•819 

—•025 

+,•015 

SSW 

... 

8S0 

61 

2 

0’05 

Sea very high. 

Kara’ar 

•8.33 

-(-•012 

-f-oio 

sw 


83-1 

78 

6 

0*40 

Sea rough. 

Mangalore . 

•875 

— -01 8 

T*022 

SSW 

3 

84-9 

- 76 

5 

0-05 


Calicut 

•88g 

-004 

-(-•009 

SSW 

5 

81-7 

86 

3 

0’04 

Sea very rough. 

Cochin 

•898 

-h-o07 

-^•oo9 

NNW 

2 

86-0 

68 

2 

... 


Colombo 

? 

? 

? 

SW 

10 

86-5 

69 

2 

... 


Gallc . 

•838 

-f-04l 

+-0I0 

NW 

10 

85-0 

87 

4 

0*02 
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■WlS'D. 


Mash or Vessss. 

Hours. 

Latitude. 

AOngltude. 

Darometcr. 

meter. 

Direction. 

Force. , 

RtMARKS, ’ 

S. A/rica—contd. 

4 P.M. 


... 

*/ 

29-609? 

0 

■ 

... 

Heavy gale. 

■ 

6 P.M. 

... 

... 


... 

■ 


Storm incre.-isingAvith tre- 
mendous squalls ; sea get- : 
ting more confused. 


7 P.M. 

... 


29-449? 

... 

NW 


Wind changing more to- 
, wards \V and SW, 


8 P.M. 

... 


29-159 

... 

... 

... 



9 P.M. 

... 


29*109 


... 

*** E 



9-30 P.M. 

... 

... 

28-909 

... 

... 

... 



10 P.M. 

... 


28-799 


sw 

... 



n-30 

... 

... 

28-859 

... 

... 

... 



Mid- 



... 

• •• 


... 

Wind blowing_a tremendous 


night. 





NNE 


hurricane. Sea mounUiin- 
ous from all directions of 
the compass. Continual 
lightningall round and loud 
■ peals o( thunder. Blind- 
ing rain; barometer rising. 

5 . Berengaria 

6 a.M. 

... 

... 

29 ‘ 45 o 

... 

... 


8 A.M. 

... 

... 

29-350 

... 

... 

... 

Wind and sea increasing. 


9 A.M. 


... 

29-250 

... 

... 

**« 

Wind strong and squallyi 


9-30 A.M. 


... 

29-150 

««* 

... 

... 

Fore lower topsail carried 
away. 

G ' • • • 


10 A.M. 

... 

... 

... 

««• 


... 









Kept siiip away before the 
wind. He.a\-y rain. 


Noon 

14’49'N 

G7” 29' E 

29-302 


W 

... 

Fierce gale gradually back-' 








ing to southw.-irdii Course 
N 20” E. DisU-ince 36 
miles. 



I P.M. 

... 

... 

... 

... 

SW 

• II 

Fierce gale blowing as hard 

■ 








as ever ; heavy sea. Ship 
labouring and shipping 

S'.S. Bessie Morris 

Mid- 

night. 

... 

... 

... 

... 

... 

... 

much water. 

Gale moderating. 

1 A.M. 

... 

... 

29-726 

80-5 

sw. 

3 

Moderate breeze and cloudy 
with high confused sea. 



4 A.M. 

... 

... 

... 

... 

sw 

4 


9 A.M, 

... 

... 

... 


sw 

5 



Noon 

14' 23’ N 

S6° 36' E 

29-818 

83-5 

. sw 

5 

Brisk breeze and ' fine 









weather. Course N 82° E. 







sw 


Distance 225 miles. 


* 

... 

... 

••• . 


5 

Strong breeze and Heavy 


6 P.M. 

... 

»*» 

... 

... 

sw by 

S. 

swell from SW. 

S Braidivood 

. 2 A.M, 

... 

... 

... 


w 

s 



10 A.M 

... 


... 

M. . 

sw 




Noon 

4°22' N 

56° 40' I 


, 

... 


Course N 36® E. 


2 P.M. 

... 


... 

• «» 

sw 


Fine clear weather.'. 

S, British CroTun 

. 6 A.M 

9 ° 5' f 

62° 4i' 

... 

.*« 

wsw 


Squall at 0-30 A. mI 


■ Noon 


- . 










... 

Fresh breeze and squally 
weather with heavy sea. . 
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■■ 

■ 

Wind. 


Nauk or VtMCL. 

Hour. 

Latitude. 

Loagltude. 

Oarometcr. 

Direction. 

Force, 

UCXIARRS. 

S. Sriiish Crcnvn — 

2 r.M. 



1 

0 

wsw 


Strong breeze and squally 

contd. 

S r.M. 







wcatlicr. 

Heavy tumultuous sea. 









Ship labouring consider- 
ably. 


.Afi’d- 




... 

w 

... 

Same weather. Ship rolling 


night 

Noon 





sw 


rails under .at intervals. 

S. C'/ictce 

4“3t'N 

56° 30' E 

=9955 

... 

... 

At I r.M, strong breeze 






and overcast sky. 


4 r.M. 




... 

S\V by 

... 

Ditto ditto. 






W' 




S r.M. 




... 

... 

... 

Strong breeze and squally 









weather. 

SS. Chr: Alpwe . 

I A.M. 

... 

• •• 

29673 r 

83-2 

NW 

... 

Moderate breeze and cloudy 

5 A M. 




NNW 

... 

weather. 

Smart breeze and smooth 










sea. 




... 



N. 

w. 

l-Ujj.b.sniitbrj'.b; sea. Tbaeal.- 








cning appcaranccto soutb- 
castward. 



9 A.>t. 




... 

NNE 

... 

Strong breeze with heavy 








rain. Squalls at 10 .a.m. 


Noon 

1 7° 4:' N 

65° 50' E 


... 

NNE 

... 

Cloudy weather. 








Course N 76° E. Distance 









22S miles. 


I r.M. 



29-462? 

S2'0 

NE 

... 

Fresh gale Avith hcat-y-rain, 


4 r.M. 

... 


... 

ENE 

... 

squalls and high cross sea. 
Wind suddenly shifted to 
ENE in a hard squall. 




Sr.M. 



29-333? 


E by N 

... 

Fresh gale and overcast sky. 





t 



Less sea. 


.Mid. 



29-293? 

... 

E by N 


Fresh gale with hard squalls 








and r.ain. 

SS. Cl.M’ioi: 

I A.M. 




... 

SW 

... 

Light breeze and clear 








wcatlicr. 


9 A M. 

... 

#•» 

... 


W'SW 

... 

Ditto ditto. 


Noon 

.3' o'N 

48’ SS' E 


... 

WSW 

... 

Ditto ditto. 


5 r.M. 

... 

**• 

... 

... 

'Vnri.nblc 

t ... 



.Mid. 




... 

... 

... 

Light variable winds. 

S. Cyfiromtr.e 

night. 

Noon 

I7’5''N 

73” lo’ E 

... 

... 

s 

... 

Fine breeze and clear wea- 
ther ( course N 34° E. 
Distance 138 miles. 

S. Dna Gan^aJiir 

5 A.M. 

... 

... 


... 

... 

... 

G.ale moderating. 


Noon 

1 3' 35' A’ 

00° 40' li 

29'593 

... 


... 

Shiprolling very hc.'inly.and 
taKing large quantities of 









water on deck; course N 
79° E. Distance 36 miles. 


V r.M. 




i.i 

w 

tr* 

Blowing a moderate gale, 








with heavy squalls of 
wind and rain. 



8 r.M. 




111 



A lica\"v sea rolling from 








the northward, setting the 
ship lo the southward at 
the r.atc of ij miles per 
hour. The ship he.ading 











due north, but plunging 
very heavily. 

S. S, Ellora 

4 A.M. 




84 0 

sw 

... 

IJpht wind and fine wca- 









iVicr. 


8 A.M. 




85-0 

C.ilm 


Fine weather. Heavy SW 


’ 





swell. 


Noon 

so^sg'N 

Og'ss'E 

... 

86-<i 

Calm 

... 

Ditto ditto. 

Course S 44° E. Distance 









228 miles. 


r> 
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, . « * . Thermo- 

Hour. Latitude. Longitude. Daromtler, meter* 



Direction,! Force. 



Light breeze and hca\7 
southerly swell. 

Ditto - ditto. 

Ship rolling riolchtly. 

Moderate breeze with hcavj' 
southerly swell, . ' ■ " 

Light airs. , , ’ ' 

Variable light airs. 

'Variable light breeze. . 

Light airs with hot sultry 
weather. 

Moderate breeze at 8-30 p.M. 

Moderate breeze with a 
heavy SVV swell. 

Moderate breeze and clear, 
sky. , - . 


Cloudy weather. ' , ■ 

Fresh wind and squally 
weather. 

Wind shifted in a squall from 
S to SW with hcayy rain. 
Wind shifted back again to 
the southward. 

Heavy rain. 


Thick drizzling rain and 
strong breeze j course 
Nso'E. Dfstance 1 76 miles. 

Fresh breeze and drizzling 
rain up to 3 r.M. 

Steady breeze and fine clear 
weather. 

Strong breeze and cloudy. 

Strong monsoon with rain. 

htoderate breeze. SW sea. 
Sky partly clouded. . 

Fresh breeze; SW swell; 
cloudy weather. _ ■ 1 

Ditto ditto ditto. 

Course N 60° E. Distance 1 
205 miles'. 

Light wind ; heavy swell 
from SW. 


Thunder distinct but distant. 
Very heavy rain. Wind 
light. Sea as before. 
Bitrometersteady. 

Smart steady breeze and 
cloudy we.itner. 

Ditto ditto.' 

Course N 2° W. Distance 
17 1 miles. 















IN THE ARABIAN SEA, 


295 


Navj or Ytism 

Hour. 

S. /ni— conld. 

3 r..M. 


9 

S. S. Mercedes 

I A.M. 


5 A.M. 


Noon 


4 r.M. 


8 r.M. 

US.hdeyUall . 

Mid- 

night. 

1 .S.5I. 


4 A.M. 


8 .S.M. 


Noon 


3 r.M. 


6 r.M, 


8 r. it. 

S. S. .Vj'flwrn 

Mid. 

night 

^ A.M, 


7 A.M. 


11 A.M. 


Noon 


3 r..M. 


7 P.M, 


9 r.M. 


u r.M, 


Mid- 

night 

5. S. Punjab 

4 I-.M. 


8 r.M, 


Mid- 

night 



<i7°39’E 29-784 


... 29-670 

64“ 6' E 29-640 


29'S70 
30-063 
30023 
... I 30017 

46’3S'E ... 


'WtSD. 

Direction, 

Force. 

wsw 

...' 

... 

ESE 

6 

E 

6 

E 

7 

E 

8 

EbyN 

8 

ENE 

8 

wsw 

*<• 

WSW 

• «« 

W 


W 

*»• 

WNW 

»»• 

WNW 


WNW 


ESE 

3104 

SE 

3 <0 4 

SE 

3104 

SE 

2 to 3 

SSE 

... 

SSE 

2 to 3 

SW 

4 

WSW 

4 

WSW 

4 



Lightning in the NW quar- 
ter. 

Itronn breeze and cloudy 
weather. A heavy con- 
fused sea running. Ship 
labouring heavily and 
shipping vast quantities of 
water. 

Ditto ditto. 


confused sea fromSE; 
coursc S 78° W. Distance 
174 miles. 


and overcast sky. 

Strong breeze and overcast 


Course N 39° E, Distance 
212 miles. 

Fresh gale and squally 
weather. 

Torrents of rain with lerri- 
He squalls. 

Freshening gale .and squal 


and straining heavily. 
Shipping large quantities 
of water. 


cloudy weather. 

Ditto ditto. 


Moderate breeze .and fine 
clear weather. Course 
N.vt'E. Distance 264 miles 

Moderate breeze and fine 
clear weather. 

Slight breeze and fine wea- 
ther. 

Ship rolling to SW swell. 

Squally with rain. 

Light unsteady breeze and 
cloudy we.athcr with rain 
at times, c. g. p. 

Moderate breeze and fine 
wc.athcr. 

Moder.ate breeze and fine 
weather. Course S '} E ; 
speed 9-3 knots. 

Moderate breeze and fine 
weather. 
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tiAitt or VcsBEt. Hour, Latitude. Longitude. Oarometer. meter. 


• VVlttD, ■ |, ‘ 

Direction. I ForcL | . 


Rtiwrtrs, ’ V 


S. Queen’s Cliff . Noon +° 14' N 58° 3' E 


S. S. Rohiila 


S, S. Seslos 


S, S. Sirdhana 


4 A.M. ... ... 29‘7°9 S 

8 A.M. ... ... 29730 85-5 SSVV 

Noon iS°34'N sS^si'E 29731 89-0 S\Y 

4 r.M. ... ... 29699 8S0 SW 

8 r.M. ... ... 29706 85 ’o SW 

29709 86'o W by S 


18° 33' N 67° St' E 29714 807 E 


Bomb.ty to Karachi ... 


Noon 1 22° 46' N 68° 1' E 29795 


EbyN 


29786 817 

29-803 82-7 


Strong breeze .and squally. 
Ship rolling 'and labour^ , 
ing lieat-ily. , ' . 

Course N 40° E. • Distance 
154 miles. 

Strong breeze with heaty ' 
squ.ails and showers.' -1.' • " 

Moderate breeze and over- , 
oast sky. ' 

Fresh breeze and overcast 
' sky.'. Ship rolling to ' 
' southerly sea. . • ' ' 

Light monsoon. . Moderate 
. se.a. Ship rolling, tO;S\V 
swell.. Course N 74° .E. 
Distance 300 miles. . ; 
Light breeze and fine' 
wc.ather. - ' . . 

Moderate monsoon and line 
weather. , ; 

Moder.ate monsoon and fine 
■ weather ' ' with' ’• passing 
elouds. Almost continu- 
ous sheet lightning.- ' 
Wind light and steady. , 1 

Moderate breeze. 

Moderate breeze with' pass- 
ing showers. Course 72' \y. 
Distance 17s miles. 
Ilioderate breeze and show-, 
cry we.ather. , . • ■ 
Moderate breeze and cloudy 
weather. . ' 

High cross sivell. Light-. 

ning to W. , ■ 

Moderate breezeand strong 
south-westerly swell. , Ship 
rolling heavily. ■ . , 
Dittbi .' ditto. ! ' 
Light breeze and. strong, 
south-westerly swell.', ' 
Ditto ditto j course N 46* 
W. Distance 204 miles! 
Light airs !' heavy south- 
westerly swell ; ship rolling 
heavily. ' ; . 

Ditto ditto.'. 


6!. SUeve Afore 


Noon 1 8° 53' N 64° SI' E 29-820 


Fresh breeze and : cloudy 
weather with continual 
lightning. - . 

Heavy squall ; course 
N 19° E... Distance , 237 
miles. 

Strong wind and hc<iv7 
squalls with misty vveathcr. 

Sunsets on 26th, 27th .and 
28th most gorgeous and 
variegated. ■ 

He.-ivy squalls with conti- 
nual lightning in N-W. 

Squally weather. Heavy 
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NaUK or V&MKL. 

Hour. 

Latitude. 



■fiiermo. 

inctcf. 

WlNO. 


Longitude. 

Darometcr. 

‘ 

Direction. 

Force, 

Rcuarks. 

S. S. Tele . 

Noon 

i 3 ° 44 'N 

49 ° 24 'E 


0 

... 

s\v 

2 



8 r.M. 

... 

... 

SQ'SSp 

... 

sw 

2 


S* S„ Tcf:asscriVi . 

S A.M. 

t 5 ° 3 l’N 

... 

19776 

83-7 

Vnri.ible 

, 

Very hcaw westerly swell ; 
vessel rolling heavily. 


Noon 

72 ° 35 ’E 

29790 

86-2 

S 

I 


1 r.M. 

4 r.M. 

• •• 

... 

29706 

827 

s 

s 

2 to 3 

3 

Heavy southerly swell. 


8 r.M. 

... 

... 

29780 

907 

s 

3 ‘0 4 

Hca\y swell from south- 
w.ard ; vessel rolling 

hc.avily. 


.Mid- 

righl. 

... 

... 

2977S 

907 

sw 

2 to 3 

Vessel rolling heavily. 

S.S. n'litn!J?eU . 

I A.M. 

... 

*.* 

... 

... 

NE 

... 

Light breeze and o\‘crc«Tst 


S ,..M. 

Noon 

> 5 ° 7' N 

54 ‘‘ 29 'E 


... 

E 

SW 

... 

sLy . 

Light breeze and fine 
ivcathcr. 


4 r.M. 

... 

... 



... 

... 

Light breeze and cloudy sky 
with hcav}’ SW swell. 


Mid- 

night. 





... 

... 

Light breeze and fine 
weather. Hea\'y south- 
west swell ( ship rolling 
hcasily. 

S. S. Wislete Hall 

Noon. 

12® 2 ( 5 ' N 

44 ° 9' E 

29781 

84-2 

w 

* ** 

Fresh breeze and clear 
weather. 


7 r.M. 

• •• 

... 

... 

H 

SE 

»»* 

Slight breeze and cloudy 
weather. 


Mid. 

night. 

• «« 

... 

... 

■ 

... 

... 

Light breeze and clear 
weather. 


The chart for the day, PJate XXIX, represents the meteorological conditions at noon. 
It shows that the cyclonic depression of the barometer had deepened verj’ much during 
the preceding twenty-four hours, and that the centre had moved to the northward to about 
Lat. I5°9'N, Long. 67° 28'E. At the same time the winds around it had become very 
much stronger than on the prcvio'us day, and were now blowing with great violence. The 
lowest pressure marked on the chart is 29’3" at a distance of about 25 miles from the 
centre. Four and a half hours before noon, however, the Beratgaria, which was then 
nearer to the centre than at noon, recorded a pressure of 29*15", which is o'68" below the 
normal pressure for the time of the year. Later in the day, at 10 p.m., the Africa, when 
not very far from the centre, probably about 12 miles off, recorded a pressure of 28*8," 
which is the lowest in the records for the day, and about ro3 inch below the normal pres- 
sure. The circular isobar of 29*7 had widened in diameter in the course of the twenty- 
four hours from about 380 miles to about 440 miles, and the diameter of the isobar of 29*5 
had increased from about 90 miles to about 150 miles. Along the west coast of India 
from Bombay to Calicut, the pressure had fallen slightly, but farther to the north and 
south, it had risen somewhat. Still it was slightly above the normal at every coast station 
except Bombay, where a' trifling depression had appeared. In the Arabian Sea to the 
south of the parallel of io“N it had also risen, the isobar of 29*9 having moved one or two 
degrees northward, and that of 30*0 having made its appearance in the extreme south, for 
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the first time since the formation of the cyclonic vortex. At Aden, however, the pressure - 
had fallen about four hundredths of an inch, and was now about nine hundredths below the , 
normal. , 

At noon, the Berengaria, which was then about 25 miles to the south of the centre, 
recorded a fierce gale from W, gradually backing to southward as the cyclone moved , 
towards the north-west. An hour later, the wind was from SW, blowing as hard as ever, 
but by midnight it had begun to moderate. Heavy rain was recorded at 10 A.M., and a 
heavy increasing sea throughout the day. The Africa, which at noon was about so^miies 
to the west-north-west of the centre, was obliged to " heave to ” on accpunt of the violence 
of the wind, which was then blowing from the NNW. At 4 P.M. the wind had increased to , 
a heavy gale, and at 6 P.M. it was still increasing with tremendous squalls, a confused sea,, 
and a rapidly falling barometer. At 7 P.M. the wind was from NW ; afterwards it backed 
to W and SW, and at 10 P.M., when the barometer was lowest, it was from SW. At, 
midnight, when the barometer had begun to rise, the wind was “ blowing a tremendous 
hurricane,” the sea was mountainous, running from all directions of the compass, and there 
was continual lightning all round with loud peals of thunder and “ blinding rain.” The Deva 
Gangadur, which was about 120 miles to the south-west of the centre at noon, reported 
that at 5 A.M. the gale was moderating, but at 2 P.M. it was still recorded as;a moderate, 
gale from \V with heavy squalls of wind and rain. At 8 P.M., a heavy sea from northward 
is recorded without any change of wind direction. Here again it is noteworthy that the' 
direction of the sea was several points to the right of that of the wind. The Mercedes, 
which at noon was about 140 miles to the northward of the centre, reported a strong gale 
from E with a heavy confused sea from SE, again from a direction several points to the 
right of the wind. The wind increased in strength as the day advanced, and slowly backed, 
to ENE. This shows that the vessel was passing through the northern half of the storm 
field, going from east to west, and steaming westward at a greater speed than that at 
which the storm was travelling. In fact the vessel rvas gradually overtaldng the stormj, 
and as the storm field was at the time moving north-rvestward, the ship was .crossing the 
storm path, and so getting nearer and nearer to the centre. At 8 P.M. she e.xperienced 
violent squalls of wind and rain. The 5^5/0^; also homeward bound, had a very similar 
experience. At 4 A.M. she had a light wind from ESE. 'At noon the wind had increas. 
ed to a moderate breeze, and had backed to E with cloudy showery weather. At 9 P.M. 
it had bached to ENE. At noon this vessel was about 230 miles to the northward of 
the centre, much farther away than the Mercedes. The winds w'ere therefore relatively 
feeble. The Clan Alpine also'passed through the northern half of the storm field, but' as 
she was outward bound, going from w'est to east, the shift of the wind was observed in the 
opposite direction, -ois., from NW at 1 A.M., round by N at 8 A.M., to' ENE at 4 P.M., 
the wind gradually increasing in strength from a moderate breeze to a fresh gale with hard 
squalls and heavy rain. At 8 A.M., when the wind was from N, a high southerly sea was 
recorded and a threatening appearance to the south-eastward in the direction of the storm 
centre. The weather was cloudy throughout the day, and heavy rain .fell at intervals. 
The Mistley Hall, which at noon was about 230 miles to the west-south-west of the 
centre, reported a strong freshening breeze and an overcast sky from 1 a.m. to noon, the 
wind in the early part of the day being from WSW, but veering later to W and WNW 
under the influence of the cyclone, and increasing to a fresh gale from WNW in the 
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afternoon with " torrents of rain ” and " terrific squalls,” the barometer falling gradually 
from 29‘73 at .1 A.M. to 29'57 at midnight. The luchulva, which at noon was about 
270 miles to the \YNW of the centre, and directly in front of it, reported light north- 
westerly winds for the greater part of the day, and very-heavy rain, with distinct but distant 
thunder at midnight. 

There is ample evidence to show that outside the storm field to the south-west, 
between the storm and the equator, the south-westerly winds had again increased in 
strength, the average force from the observations of eight vessels having now risen to 5'2 
on Beaufort’s scale, in accordance with the increase of the barometric gradients resulting 
from the fall of pressure in the storm area and the rise in the extreme south. There is 
also consistent evidence from four vessels to the northward of Socotra to show that the 
south-westerly winds had advanced much farther northward than on the 27th, the winds in 
this region having now become south-westerly, whereas on the previous day they had been 
north-westerl}’. Between the storm field and the Bombay coast, the winds were light and 
southerly as on the previous day. 

The storm had now begun to make itself felt on the west coast of India; the winds 
from Bomba}- to Calicut having become south-south-westerly, and the sea on the same 
portion of the coast having become very rough. These were the first signs on land of the 
existence of rough weather out at sea, but there were no indications which pointed de- 
cidedly to the actual formation of the cyclone. 

On the same part of the west coast of India the weather was cloudy, but little or no 
rain had fallen j the greatest amount having been a local fall of four-tenths of an inch at 
Kanvar. Farther to the north and south, the weather was comparatively clear. There was, 
as shown by the chart, a remarkable concentration of rainfall over the storm field, the 
weather conditions presenting, in this respect, a marked contrast with those of the previous 
day, rain having virtually ceased on the west coast, to the north of Socotra, and to the 
southward of the storm area. Heavy rain was reported, however, by two ships between 
latitudes 4° and 5°S, and passing showers by one near the equator. 

iSSi, May sg . — The following tables contain the meteorological data for the 29th .- — 


Table XIX . — lo s^th May iSSi. 
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— "007 
+•025 



Bombay 
Ratnagiri 
Karwar 
Mangalore 
Calicut . 
Cochin . 
Colombo 
Galle . 


Wind* 

Direction. 

VeJocily 
Mean 
of day. 


Miles 
per hour. 

s . 

25 

s 

... 

SW. 

... 

s 

4 

WNW 

4 

NNW 


SW 

9 

NW 

11 



Relatlic 

Humid* Cloud. Rainfall. 


o Percent, o to to 

87‘4. 63 . .7 

go-i 59 o 

84‘I 76 

84-9 74 

807 Bi 
82-5 85 

87-0 7: 

84‘o 91 


I 


Sea rough. 


0'39 

o' 46 Sea rough. 


Table XX — 2gth May iSSi. 


Namz or VcssiL. 

Hour, 

Latitude. 

Longitude. 

S, Africa . , 

3 A.M. 

... 

... 


6 A.M, 

... 

♦ «* 


Noon 

... 

... 


4 P.M. 

... 

... 

S. Berengaria . 

6 A.M. 

... 

... 


Noon 

t6° 36' N 

6g° 47' E 

i". 5 '. Bessit Morris 

X A.M. 

... 

... 


6 AM. 




Noon 

15° 10' N 

60° 48' E 


I P.M. 

*>. 

«M 


5 P.M. 


... 


6 P.M. 

1*. 

... 

S, Braidivood . 

Mid- 

night. 

4 A.M. 

... 

»•* . 


Noon 

6° 59 ' N 

58° 43' E 


2 P;M. 

... 

... 

5. Briiish Croton , 

Mid- 

night. 

8 A.M. 

... 

... 


10 A.M. 

... 

... 


Noon 

It° 47 'N 

84° 8' E 



SE 

8o'S SWbyS 
WSW 

85-5 wsw’ 





W 

WbyN 


Storm gradually decreasing 
in strength. Less lightning, 

. thunder and rain. • ■ 

Mountainous sea from SW. 

Weather more moderate. 

Barometer rising fast. 

Moderate weather. 

Course N 51° E. Distance 
152 miles. 

Strong breeae and cloudy 
weather with , heavy SW 
swell. 


Shy overcast Course N79'’E. 
Distance 247 miles. 

Brisk gale and heavy squall 
with rain and high sea. 

Increasing g.ile with vciy 
heavy squall and rain. ’ 

Hea\y g-ale with high sea; 
sijualls and rain. ■ . , 

Course N 36® E. 

Moderate breeze and cloudy 

- weather with showers of 

pin. 

Fine clear weather. 

Moderate breeze. ! 
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Namb or Vessel. 


S. British C^ovin 
— continued. 

S. S. Burmah 




Fresh breeze and cloudy 
weather. 

High swell. Ship rolling 
heavily. 


Light breeze and fine wea- 
ther. 


- Mid- 
night. 

i*. Choice . . . 8 a.m. 


S, St Clan Alpine* i a.m. 


Moderate breeze with heavy 
SW swell. I 

Light breeze and cloudy 
weather. 

Strong breeze and shower^' 
weather. 

Course N 33° E. 

Strong breeze and showery 
weather. 

Strong breeze and heavy 
squalls. 

Heavy gale with furious 
squalls. 

Hard gale with furious 
squalls and high southerly 
sea. 

Ditto ditto. 


S. S, Clandon 


S. Deva Gattgadur 


S. S, Eschol . . I 


5 ', St Euphrates 


SW 


^9*785 SE 

29*815 83*1 


Heavy gale and high cross 
sea. Course N 76® E, Dis- 
tance 173 miles. 

Gale decreasing. Cloudy 
weather and a heavy sea. 

Less wind and clear weather. 

Strong breeze and a clear 
sky. 

Ditto ditto. 

Strong breeze and cloudy 
weather. I 

Strong wind and sea. 

Course E by N N. 1 
Strong wind and heavy sea, j 
Ship rolling heavily.^ | 
Ship rolling very heavily. 

Gale moderating. Course 
S. Distance 36 miles. 


Squally with heavy showers 
of ram. 

Moderate breeze with a 
heavy swell from SW. 

Fresh breeze and very warm 
weather. Course E by N. 
Distance 202 miles. I 

Fresh breeze with a swell 
from the SW. 

Strong wind with heavy 
swell. 

Moderate breeze and hazy 
weather. Heavy SW swell. 

At 9-30 A.M., moderate 
breeze and high sea. 
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CYCLONE OF 25TH MAY TO 2ND JUNE. 1881 


Nameot VcssttL. Hour. 


5 '. S. Buj>hraies 
—continued. 


.S'. Exporter . 
5 *. Hindustan 



Wind. . ’ j ■ 


n Thertno* 

Barometer. . 


29*345 SS'J SE_ 


785 85-1 

845, 83-1 


29-845 79 ‘i 


J. Iitchuha 



' niMARH!.- , ‘ ■ ' 


Fresh breeze and cIcarwUH 
a Iieavj’ SW swell. Course 
; SE by E. Distance 31 
.miles, , 

Fresh' breeze with, a heavy 
SVV sea. Ship rolling 
heavily. .. • , 

Ditto ; , ditto.' 


Squally vveatheri ■, Course 
NEby N. . : - , 

Strong breeze ' and dear 
weather. : 

Strong monsoon. ' /, 

Strong monsoon.,' Course 
N 40° ,E. Distance' 196 
miles. . , ' ' ' -■ 

Squally appearance, in the 
wcslvvrird. 

Strong, squalls With rain. 


Light wind coming in hot 
gusts, prob.ably mom the 
heated land to the north- 
ward. Cloudy wc.athcr. 
Thunder and lightning at 
intervals, - ■ 

Very heavy blinding rain, 

Weather ' Ipohing -dirty. - 
Sun rising red and fierv.’ 
Strong gale.- Ship.hauled 
up to the N and engines 
•going h.alf speed. 

First -indication .of an, ad- 
vancing cyclone. 

Wind blowinghard. Baro- 
; meter falling fast. 

Cyclone blowing with lerri- 
fic violence, carry ing every 
thing before it. Wind 
increasing. , , • , , ,: 
Terrifiewind; steady .at NE 
blowing to .atoms every 
thing it can reach. ', '■ 

In the centre of the cydlonc. 
palm .with a fearful toil- 
itig sea. Heavy hanging 
clouds to SW. • ; ' 
Light .wind .from- SW in: 

creasiiig in a few -minutes 
to greater- violence than 
that of the wind from NE- 
R.ain falling in torrents 
Tlie howling of the wind 
destroys every other sound. 
Barometer ; rising ! rose, 
to aS inches in less than 
one hour., ' , 

Wind blovving the hardest, 
.with torrents of- rain 
through which, it is impos- 
sible to see- more than-ten 
■-feet., 

Wind a little less violent,’' . 
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■n 

g 

Win 

D. 

RE^fARKS, 

Nams Of Vistsi. 

Hour, 

Latitude. 

Longitude. 

Barometer. 









HH 

direction. 

Force. 


. 9 . S. Inchtdva 

5 P-M- 



•t 

28-20 

0 

ssw 



— ^:ontinued. 









6 P.M. 

(•* 

... 

28-60 

••• 

... 

... 



8 P.M. 



28-80 




Very heavy rain and terrific 

' 

10 P.M. 


»«* 


••• 

s 

... 

gusts of wind. 

Wind blowing very hard. 


11 P.M. 



29-10 


s 


Wind blowing very hard 








with very heavy squalls 
and rain. Weather im- 
proved. A tremendous 










sea from all directions. 

S.Iris. 

1 A.M. 





Wby S 


Fresh breeze and cloudy 







weather ; squalls and rain ; 
heavy squall at 1-30 a.m.; 











8 A.M., strong breeze and 
squalls. 


Noon 

10’ 0' N 

64° 8' E 

29757 


... 

... 

Fresh breeze and cloudy 
weather. Covltm. N E. 









Distance 205 miles. 


I P.M, 





wsvv 


Strong winds with hea\’y 









squalls and rain. 


2 P.M. 




... 

... 

... 

Wind more moderate. 


Mid- 







Strong wind and squally. 

S. S. Mercedes 

night. 

I A.M. 

• «« 



•t. 

ENE 

8 

Strong gale with a heavy 
confused sea. 


6 A.M. 





NE 


Same weather 'and sea with 







heavy squalls of wind and 
rain. Unable to see more 
than a few yards ahead 
of the ship at times. 






Noon 

17° 40' N 

64'=n'E 

29-474 

89-1 

NNE 

9 

Furious gale with a fearful 
heavy confused sea. Course 









W. Distance 200 miles. 


I P.M. 

M. 


*.* 

•** 

NNE 

10 



2 P.M, 

*« * 

*•« 

• »* 

•** 

NNE 

10 



3 P-»L 

• «< 


••• 

... 

N by E 

10 



4 P.M. 





N 

10 

A heavy squall and a sea 




* 



struck the ship on the star- 









board border, heavnng her 
on her port beam ends, 









and washing about 15 
tons of coal off the deck. 
Ship righted a little, but 
still has a strong list to 
port. Every appearance 
of having been close to 









the centre of a cyclone 
travelling towards the 









NW. 


S P-M. 





N 

11 



6 P.M. 





N 

12 

Wind blowing with terrific 






force and ship labouring 
greatly, and shipping v'ast 
quantities of water, wash- 
ing ev'ery thing moveable 















overboard. 


7 P.M. 

t*. 



••• 

N 

\2 



8 P.M. 


... 

29-268 

... 

NbyW 

12 

Wind and sea terrific, 
Heas-v squalls of rain. 









Sea confused and ship 
completely under water 
fore and aft. 
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CYCLONE .OF 25TH MAY TO SND' J.UNE' 1881 


Nams or ViSJll.. Hour. Lolltiulo. LooBltiiilr. j Boromclor. 



Wind! ‘ 

Direction. 

Force. - 

N.bvW 

, 32 ■ 

i W 
NNW 

..X2 '■ 

NNW 

12 , 

NW by 
N- 

12 

WN\y 


NW 

, 

WSW 

... 

sw 

• »i* 

SEbyS 

’ *•* . 

SE 

4 

SE 

4 ' - 

SE 

4 

SE 

. 

4 , 

S 

3 to 4 

S 

3 to 4 

S 

3 to 4 

W 

2 

Calm 

. 0 

E 

2 

S 

5 

S 

5 

S 

4 

SW 

... 

, sw 

... 

W by N 

... 

. WNW 

... 

Wby N 

6 

WNW 



■ Rijjarrb. 


Wind and ' sea . as before- 
Vessel- labouring, verv 
' heavilj-f . , _ , 

Furious liufricane with tefri; ' 
-fie sea. -Ship seems .to 
. be in a perilous condition. 
Freshening- gale ivitli terri- 
fic squall. , " 

Terrific gale with fearful 
‘ sea. ‘ ' 

Terrific gale-.with fearful' 
■sea. Course, N 45” -E. 

Distance 190 miles. ;; 
Gale moderating '-but' sea 
higli and confused. ' 
Light breeae and cloudy 
weather. . .. 

Cloudy weather... '■ 


Moderate breeze .and', fine 
clear weather. > Course 
N 54" E. Distance ,a66 
miles. , . ' • 

Moderate breeze and .'fine 
clear weather. 

Ship rolling heavily." 

Moderate breeze andcloudy 
■weather. ' ■;.■ 

Ditto .ditto. 

Light breeze ; and fine 
weather.- ' 

C.alni and fine. South-' 
wcstbrly'awcll.' ' , ' . 

Course s 31° E. Disbarico 
1O8 miles. - , - 

Fresh breeze ■ and ';fine 
weather, heavy . southerly 
sea. .Ship plunging hea\i- 

-ly- ■ ' ,' ■■ 

Ditto - ditto,".- - -j 

Moderate breeze and' fine 
we.athcr. 'Ship pitching] 
to heavy swell. - 

Strong' breeze ' .and -. clear 
w-eather. Course N 48° E. 
Distance 173 niiles., ' , 
Fresh gale. Ship , rolling 
and labouring heavily; and 
shipping large , quantities 
of w;ater. ' ' 
.Hea\-y’,squalls and showers. 

Moderate breeze and over- 
cast sky, . Sea from 
WSW.- .; 

Rather sharp squalls. - . ■ 

Strong monsoon j overcast 
sky ; rain j high sea. . . 
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Nami or VEsset, | H 



WlNP. 


tnettf. 

i 

Direction. . 

Force. 

Remarks. 


Noon 

i6°46'N 

I P.M. 

... 

2 P.M. 

... 

3 f-M- 

... 

3-30 

... 


W byS 


Strong gale with heavy 
squalls of wind and rain. 
High confused sea from 
northward. Course N 76® 
E. Distance 300 miles. 

Threatening appearance. 
Concluded that a cyclone 
was passing ahead and 
to northward. 

High confused sea. 


Wind backed to west. 
Stood- to the ESE to 
increase distance from the 
centre of the cyclone. 
Terrific gusts of wind and j 

I 'iVi'j WigVi -SKi. 

Ship lurching very heavi- 
ly and taking much water 
over fore and aft. 


Terrific gusts of wind with 
a very high confused sea. 
Ship labouring very heavi- 
ly and taking water over 
fore and aft. 


Heavy gale with very heavy 
sea. Ship labouring and 
rolling very heavily. 

Sea and wind moderating 
a little; violent squalls of 
wind and rain at inter- 
vals. 

Kept ship away on course. 
Lightning to SE. 


S. S. Rosetta 


7®27'N 77°58'Ei 29*853 

... ... j 29765 


5 . S. Sestos 


18° 5' N ; 64® 16' E| 29*547 


W by S 


Gale of wind and heavy 
rain. 

Moderate breeze and fine 
weather with passing 
clouds. 

Ditto ditto ditto. 

Fresh breeze and fine wea- 
ther. 


Light wind and fine wea- 
1 Iher. 

Ditto ditto ditto. 


ENE 



ENE 

... 

Fresh breeze and overcast 
sky. Lightning to \V 
and SW. 

ENE 

- 

Breeze freshening ; squally ; 
cloudy to westward. 

ENE 


Moderate gale; overcast 
and squally. Barometer 
falling. Course S Si°W. 
Distance 206 miles. 

ENE 


Moderate gale. Wind and 
sea increasing. Baro- 
meter falling. 















CYCLONE OF 25TH MAY TO r 2 ND JUNE .1881 


«Si S- Ttbe • 




S. S. Whettifeli 


S, S. Wtsiovi Hall 


Hcay}’ squalls of .wind aad 
,rain. Sea breaking right 
over the ship fore and 
aft,: : 

Kept away to WSW. Ship 
unable logo her course 
through the, terrible sea. 
Fresh gale with he.ivy 
• squalls. - ■ - ' 

Strong .gale wlh violent 
‘ ' hail squalls. , ■ ' ' , ‘ 


Fresh .breeze and .squally 
weather; • ■ ’ 

Fresh gale svilh heavy sea. 
Shipping-great quantities . 
of. water. 

Confused sea from N\V .and 
\VS\Y. Course -N, 27“ E. 
Distance 20B mites. ' 
Moderate breeze and cloudy 
weather. Heavy cross sea., 

' Ship rolling hc.a\ily, filling 
decks with heavy seas. ■ . 
NVind increasing' ' with 
squalls. ■ • . . ■ 
Moderate breeze and 
squally. 


SIS. Zambesi ■ ' - 


Light breeze and fine wea- 
ther. Shin roiling heavily 
to a SW swell; . , 


Moderate breeze and threa- 
tening we.ather. Sky 
overcast with much thun- 
der and lightning to E- 
Heavy ■ increasing irregu- 
lar sea. Course ENE. - 

Strong wind and -cloudy 
weather vyith heavy sea. 

Light airs. Hazy horizon- 

Light breeze and clear sky. 

Light breeze and fine wea- 
ther. Course N 85° E- 
Distance 266 miles. ' 

Moderate breeze and clear 
sky. , 

8 p.M. Light airs and.haz)'. 

Ei^ht airs and cloudy wea-' 

hloderate wind and sea. 
Fine weather. . . 
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Njlut or Vustt, - 

- Hour. 

Latltade, 

Longitude. 

Barometer. 


Wind. 


Thertno. 

mettr. 

Direction. 

Force. 

Remark!. ' 





n 

0 




6', ZdfrtcVrt • 

— comd. 

8 A.M. 

... 

... 

jp’Soo 

85-8 

... 

... 

Less wind and sea. 


Noon 

8" lo" N 

Te'si'E 

2 p 763 

19-797 

•.< 

NW 

... 

Course N 56° W. Light 
wind and fine weather. 
NW swell. 


4 r.^^ 

5 r.M. 

• «« 

... 

S6'S 

86-8 

NW 


Moderate brcctrc. 


.Mici- 

nifrl't. 

... 

... 

29-771 

85-3 

... 

... 

Light breeze and fine wea- 
ther. 


The chart for the day, Plate XXX, represents the barometer and wind observations 
at noon, and the general weather conditions of the whole day. It shows a verj’- great 
intensification of the cyclonic depression during the preceding twenty-four hours, and 
a shifting of the centre towards the north-west to about Lat. 16° 40' N, and Long. 66° 
iV E. The pressure in the centre had now gone down much below aS'o", and the dia- 
meter of the isobar of 29*5" had increased from about 150 miles to about 300 miles. 
Two hours after noon, the Inchulva was in the centre of the cyclone, where a pressure of 
was recorded. This is a'69 inches below the normal. This value was obtained 
from the indications of a large new aneroid barometer which was found to have no error 
when compared with a standard barometer in Bombay. In the centre of the cyclone the 
pointer of the aneroid went down to the reading 27’45'', where it was stopped by the stem 
of an attached thermometer. The actual pressure having been lower than this, the line 
steel pointer was bent like a spring, and it was estimated by the commander of the vessel 
that a tangent line drawn through the centre of the pointer along the inner straight por- 
tion and produced as far as the scale, would have cut the scale At 27’3". The vacuum 
box must therefore have been exerting a pressure on the pointer, equivalent to the differ, 
once between and 27'45'', vh., to ’15 of an inch at least, and this quantity deducted 
from 27‘3" gives the reading which has been adopted as the reading in the centre 

of the cyclone. To the south-west of the storm field the pressure had risen considerably, 
the isobar of 30‘o luaving advanced northward about 2^°, that of 29^9 about 2°, and that 
of 29'8 about 1°, while that of 297 remained nearly stationary. Along the west coast of 
India the pressure had changed very slightij’, a very trifling rise having occurred to the 
southward of Bombay, and an equally small fall to the northward. At Aden also the 
pressure had changed very little. The changes of pressure in the storm field and to the 
south-west of it largely increased the barometric gradients, and accordingly, the force of 
the winds was very greatly strengthened. All the vessels within a distance of 160 miles 
from the centre of the cyclone, of which there were six, reported a force of 9 or more. 
The Inchulva which, at noon, was about 30 miles to the north-west of the centre, had a 
strong gale from N at 8 A.M, At 10 A.M., tlie wind veered to NE, where it remained 
steady until noon, blowing with terrific violence and carrying everything before it. At 
2 P.M., it fell, somewhat suddenly, to a calm, which lasted about 40 minutes. Shortly 
before 3 P.M., the wind began to blow from SW, lightly at first, but increasing in a few 
minutes to greater violence than before, and remaining at SW until 5 P.M., when it 
backed to SSW, and at 10 P.M. to S. The veering of the wind from N to NE 
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through four points of the compass, with the approach of the centre, and the backing from ■ ; 
SW to S, also through four points, as the centre receded from the vessel, are somewhat : 
inconsistent with the supposition that the ship passed in a straight line through the whole- 
of the storm field from NE to SW. During this time the vessel was “ hove to,”, and 
the storm centre was travelling in a north-westerly direction at the rate of about 7*2 miles 
per hour. In the 14 hours from 8 A.M. to jo p.m„ it would therefore travel about ioV 
miles, and as the ship passed through the centre about the middle of the period of 14 . 
hours, she would be about 50 miles on one side of the centre at the commencement of the,, 
period, and about the same distance on the other side at the end. , Yet within these short - 
distances the wind shifted four points on each side of the centre. It will be seen from ‘ 
what follows, that, even at a distance of 150 miles from the centre, thew'ind, in a fully 
developed cyclone, may be much more nearly tangential than radial, and that on the aver-, 
age, in the cyclone now under consideration, it turned inwards only about two points, 
that is to say, it made an angle with the radius of about six points. Near the . centre, , 
the wind was tangential, making an angle of eight points with the radius. A vessel passing 
straight through the centre of such a cyclone would therefore observe a veering of the 
wind through'only two points between the outside and the centre, a sudden, shift of sixteen 
points at the centre, and a backing of hvo points 'between the centre and the opposite, 
side. The only way to explain the great amount of veering and backing observed on the 
Inchulva, when wnthin 50 miles of the centre, seems to be, to suppose that the vessel 
entered the more violent central portion of the cyclone on the west side ; that she made; 
some little headway against the wind, which was there blowing from N ; that this norths - 
ward motion, combined with the north-west movement of the storm, brought the vessel to . 
the north-west side of the centre, where the wind was NE ; that the storm centre then 
passed over her, leaving her on the south-east side with the wind from SW ; and , that 
she was then carried round to the east side, where the w’nd was from S. The log 
of this vessel is so important that the whole of the information for the 29th May is trahS-,, 
cribed below : — 

Sunday, May 29TH, i88i. • ' ^ 

" Begins with dull cloudy weather. Wind light but increasing from the , north. 
Thunder and lightning at intervals. 4 to 6 A.M. — Very heavy blinding rain. 6 A.M.— Took 
in the fore and aft sail, weather looking dirty, and sun rising red and fiery. We .haul up 
the north and go half speed. 9 a.m. — We have the first indication of a cyclone advancing. ' ’ 
All hands are called. We make the ship as snug as possible, secure everything ready for 
violent w'eather. At 10 A M., it blows hard and shifts to the NE; Barometer falls fast , 
11 A.M., the cyclone bursts over us, blowing with terrific violence. It carries everything 
before it We consider ourselves in the NW quadrant with the centre coming up from. 
SE so fast there is no time to dodge it. So we prepare for this dreaded centre to 
pass over us. The wind increases much as it advances. The sea cannot rise. We 
notice the most from the E and SE! Noon, a terrific rvind still at . NE,' steady.^ 
Away goes fore gaff and fore trysail, hatchds, in fact, everything the wind can reach 
blows to atoms. 2 P.M., the centre passes over os. During this, time it is calm with 
a fearful boiling sea. . The clouds hang heavy to the SW.' Sun’s limb clearly 
, visible through thin yellowish haze; also several stars, at least a dozen. 2-40 P M,— 
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uir.d liglu from SW ; in .n few minutes the cyclone li.is incrc.nsetl in force to a greater 
exiont th.rn ihal part of the storm at KK; rain falls in torrents. The ijowling 
of the wind, tiu' drift, the howling noise destroy every other sound. Awnings, all 
snugly furled, Mow to atoms; boat covers, ridge pole.s, stanchions, gangw.iy, every thing 
i.s swept ch an away. .At 3-20 l’..'t. it blows the hardest from SW, and SSW ; but 
xeerin.g to the S. ‘J he rain falls in torrtuits. The drift is so di.mse that we can sec no 
more than 10 feet. We are not able to move. The hatches, all well secured, blow off; 
lockittg bars and tarpaulins go to pieces. .At .{ I’.M. the wind cc.ases a little. During 
the time th" centre was p.assing over us, the barometer fell until the band came against 
thi’ ttil'C of tiu' tiiermomcter, so could fall no more. We see many land birds and biitter- 
iiics .ittii whales in the centre. We employ ourselves during the calm interval clearing 
up the wreck and. gettiisg on hatclies. .As soon ns the wind goes to SW, tin; haroincter 
rises .and contlreaes so to lit) as tb,;: e'-ntre passes away from us. On the advancing half 
we kdd in the port tack, engines going dtrad slow, or sto[ipcd. On the receding italf we 
go 5 !’. rtarbnard tack, etigincs ipettg tlie srnie. lint the great violence of wind and a 
etoss sc-'i pax her he.ad tiff to tl:?- port t.ick again, and in this position xve are obliged to 
retr..-.tr,. to — xxittd S, l)!<e.v!!ig very Isard. (i I’.Xt. — wind S, with :rev l;citvy squalls 
.an>! r,r;'e. Tiiough timie i-- a decideti itnprovement in tbi; xveatber, barometer stands sleadv 
.at 2r>o:<i, .atul during this titnc the .stjti.dls are most violent; Ibt! atmospliiTe loaded will) 
da'-h .'didnigbt — F>.arom<-tcr co'ioa; xxea.ther improve.':; a trcineniious S'-a 

f?i?a! .-d! eirertien« rolls up. Crew cngagi’d bailistg out the .stoke bole. I’assengers were 
a'! put into No, b.oM and their ,'.v.xnt< attetxirti to.” 

Tim A/fir,s v.bieh ."t f.oort was almut w tuiles to the soti’b.we.st of the .storm cen- 
tre, re'xeted .a gradi.-.d t;>'- f>f slm bafomei.-r froin co'Ch" .at 3 AM. to 20 ' 5 )' at 4 I’.M. 

v.’ah a gfadts.i! ileirc.i": of { 5 :c r '.r -ngth of tb'- v.intl ancl less lijjbining,, ibunder, and r.ain 

,A; m-,:! the '.'•.'i record'-d a*. " moen'.aie.out; from SW,” 

The ,'/ee //.?/.', a b' U! Ie^o m.ib -c to ifie joutb of tbe. cenirr, report'-d a ball of the 
fin;:) 2T5a* At t A M. t') 2ij’3i’’ .st noon, with a fresbejiing g.de from WNW, 

and terrific gab- fe (tful se.a from 9 A.M. to mean, the wiitvl h.aeking gr.idualiy to 

WSW at no m, andt SW .n 6 f.M., v.-he:: it ii.'[na:i to moder.ate, leaving the sea high 
.and. lonfu'rd, 'I hr f'/.ru whith at noon, w.m. .ilu'sn ij;o mile;; to the north-east <af 

the relate, after b.ax ing p..a“ced 'I'.rough tb- eortlietn half of the storm field, reported a 
s;:,'.!:-,:.! fis” cd the batomr'e'r froai 20*3^' at .5 A.M. to 20'6'/ at midnight, and a heavy 
xeercig gtadtisSiy ftotn li.N'bi .at 1 A.‘-t. to SK ;it mmn, with furious squ.ills and 
a i.i'd'. r-snifafiV fa. .Afi-r noon the g.ale began to mode.'.ate tiful by 8 I’.M. il bad fallen 
to a 5t:en.g hr- '.'itb fine clear weather. Il-re .ag.tin tlm st-a is r<.-porte(! to have eo.me 
f, '(,<!!! .cf.d ;,(v;n;s ttf tlm tight <'f tlm v.jtid direction. The A’e 1 xvhich, at noon, w.is 

al- e.)' 150 niib •. ;n tlm of tlm centre, furiiishes a v<'ry comple'e and instructive log, 
Tk- t .aromef r fell fiemi ro’bj' .at .; A .M. to co'io* at 3*30 I’.M,, and rose to 20'6i’‘ al 
midtrqdi!. .At tionn the wind blew with tlm fof<-e of .a strong gale ftoin WNW, W'ilb heavy 
fqn.ssl' o! wind atidi r.un, am! a high <aitifused .ne.a from the northward, xvhieh is .again 
.-ev-r,!! tmint.s to tlm tight of the xvind, Hy 1 l*..xi. the wind bad veerei! to NW and by 
2 I'.M. i; had inrre.iM-d to beec i<i of Ile.mfort’s seale. At 3 I’.M, il hacked to W and 
jf,,....;, ...g t„ f[,fi /■ t<. Tlm <oi)fm of ilie ship, Vihich lip to 3-30 I•.^t. h.tii hei.m N 76'' M, 
then < li.'.tig.' d to liSbi, .ami the batotnetet immediately began to rise, 'fhe wind ibeii 
VO!.. !X’. 2 I! 
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gradually backed until, at 6 P.M., it was from SW, where it remained for the rest of the;', 
day. The greatest force, 12, was observed at 5 P.M. when the direction was WSW, after, 
which the forfce gradually fell to 8 at 10 P.M., when the proper course of the ship was- 
resumed. ' From 4 P.M. to 6 P.M., terrific gusts of wind and a very high confused sedwere, 
recorded, and later in the day, violent squalls with heavy rain. The A/erceriesj which was 
homeward bound, also furnishes very complete information for this day. At noon she was 
about 150 miles to the north-west of the centre in front of the advancing storm. ' . Her 
barometer fell from 29-47" at noon to 29*27", the lowest recorded, at 8 P.M. the wind 
gradually backed from ENE, force 8, at 1 A.M., round by N force 1 1, at 5 P.M., to ,NW 
by N, force 12, at midnight. When the barometer was lowest at 8 P.M., the wind was 
from N by W, force 1 2. A confused sea with .heavy squalls of wind and rain was reported 
at 6 A.M. The rain was so heavy that it was impossible, at times, to see more than a few 
yards ahead of the ship. From 6 P.M. to midnight the wind blew with hurricane force, 
raising a terrific sea which seriously damaged the vessel. The Sesios was also on'the 
north-west side of the cyclone at noon on the 29th, about 1 70 miles from the centre. .This 
vessel reports the wind to have been steady from ENE throughout the day, which ap- 
pears to be somewhat doubtful. Probably the direction was observed very roughly, or 
some evidence of a change would have been noticed, as on the Aiercedes. The force of 
the wind gradually rose from a fresli breeze at 4 A.M. to a strong gale at midnight,' with 
violent hail and rain squalls, and a terrible sea, through which the .vessel ^yas unable to 
keep her course. This observation of hail is very important, as it affords information re- 
lating to the vertical thickness of the cyclone — a subject which will be discussed hereafter, 
The Bessie Aiorris was at noon about 370 miles to the w-est-south-w-est of, the centre, 
steaming in a direct line tow-ards it. She reported a fall of the barometer from 29*83" at 

1 A.M. to 29-52" at midnight, and a gale from WSW the force of which gradually in- 
creased, from 6 at noon to 9 at midnight, with a high sea, rain, and very heavy squalls. 
.A.t noon the Deva Gatigadur w-as about 220 miles to the south-south-w-est of the centre, 
and still within the influence of the cyclone, although she reported that the gale and the 
squalls were moderating; even at midnight the weather was still squally w’ith heavy 
showers of rain. Only one observation of the wind direction is recorded, -jis.t SW al 

2 P.M. Probably the wind remained steady at SW throughout the day. The Berengaria 
w'hich at noon w-as about 240 miles to the east of the centre, reported a fast rising baro 
meter and moderate weather w-ith the w'ind from SE. 


Outside the storm area, that is to say, outside the isobar of 29-7", and to the south-west 
the winds were south-westerly, blowing wdth an average force of 5-6, as determined from tin 
ob.'=ervatlons of nine vessels. This is -4 greater than on the previous day, proving that tli( 
south-west monsoon wind was increasing in strength at the same time that the cyclone wa: 
increasing in violence. To the north and north-east of Socotra, the winds were also south 
westerly with an average force of 4-8, as determined from the observations of five vessels. Oi 
the previous day the observations of four vessels in the same part of the sea, give an averagi 
force of 3*2, also from SW. Hence it may be inferred that on the 29th, the south-rvesterl] 
w-inds had advanced over that part of the sea much farther north ward, than on the 28th. 

On the west coast of India, the winds were southerly from Mangalore to Bombay, ant 
stronger than on the 28th. On the coast of Kathiawar also the winds were beginnin/td bt 
influenced by the cyclone. The Punjab off the mouth of the Gulf of Cutcf reported : 



3 ” 


IN THE ARABIAN SEA. 

light wind at noon from E gradually veering to S and increasing to force 5 in the after- 
noon, as she travelled south-eastward ; while the Euphrates^ which was off the coast of 
Kathiawar, also going south-east, reported a fresh SE breeze veering to S in the after, 
noon. These two vessels were fully 400 miles from the centre of the cyclone, and yet 
the winds observed by them and at Bombay, about 450 miles away, were very decidedly 
influenced by it. 

As on the 28th, the rainfall was for the most part concentrated in the storm field, 
though not exclusively confined to it, light rain having fallen along the west coast from 
Cochin to Karwar and over the sea about 700 miles to the south-west of the storm centre. 
-The sea was rough, as on the previous day, from Mangalore to Bombay. 

1881, May JO . — The information for this day is contained in the two following tables 
and in the chart for noon of the same date, Plate XXXI. 


Table XXI. — /o am. jotk May :88i. 


Station. 

Barometer. 

Change >»• 
34 hours. 

Abnormal. 

Wind. 

Thermo* 

meter. 

Relative 

Humidity, 

Cloud. 

Rainfall 

Remarks on the 
weather at lo a.m. 

Ditection, 

Velocity, 
mean o{ ' 
day. 


■* •! 

ff 

•! 


- 

Miles per 

0 

Per cent. 

0 to 10 



- 





hour. 






Zanzibar . 

30-080 

—•024 

+‘001 


5 

777 

83 

4 

... 


Aden 

29-750 

+•010 

— *070 


8 

88-2 

81 


... 


Bushire 

-66+ 

—•079 

— *022 


J 7 

84-8 

54 

... 

... 


Karachi . 

•732 

—*005 

-t-'ost 

s 

10 

90-0 

65 

0 

... 


Bhuj . . . 

•719 

— *020 

'+•035 

s 

13 

92*2 

43 

0 

0*00 


Rajkot ' . 

•738 

— *012 

+-024 

s 

13 

91*2 

48 

9 

0*10 


Surat 

•785 

—■003 

+-0I9 

s 

«5 

9 J ’5 

51 

5 

... 


Bombay ♦ « 

-802 

+-002 

—'003 

SSE 

24 

86-5 

74 

6 

0*20 

Sea rough. 

Ratnagiri . 

-849 

-i--022 

4--048 

SSE 

... 

86-5 

64 

5 

0-48 


Kanvar . » 

■869 

+ -OI4 

+•028 

SW 

... 

84-1 

74 

5 

070 

Fresh wind. 

Mangalore 

‘893 

+ -002 

+-040 

Calm 

3 

S7-4 

64 

7 

0-44 


Calicut 

'912 

? 

+-031 

WNW 

6 

81-7 

82 

3 

o-n 

Sea rough. 

Cochin 

'913 

—*001 

— 023 

NNW 

I 

8i,-o 

91 

10 

0-38 


Colombo 

-886 

— *009 

— *002 

SW 

9 

84 ’S 

74 

7 

... 


Galle 

-874 

— ‘019 

— *004 

NW 

9 

0 

to 

00 

91 

2 

0*02 



Table XXII. — 30th May i 83 i. 


Name of Vessel. 

Hour. 

Latitude. 

Longitude. 

Barometer. 

Thermo, 
meter. ' 

Wind. 

Remarks. 

Direction. 

Force. 

S . Africa 

6 A.M. 

Noon 

Mid- 

night. 

15 '’ 44 'N 

67° 40' E 

•f 

29-639 

0 



Strong breeze and cloudy 
weather. 


VOL. IV. 
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Hour. 



■ 

■Thermo* 

meter. 

- Wind.' 


Na»ik or VrsssL. 

Dhection 

B 

: lUltARSS. V 




■ 



' • 


V 

0 ^ 


B 


5 '. 5 '. Arabia 

Noon 

At Jask 

... 

29733 

87-7 ; 

... ■' 

IB 

lAghtwind and finpwcatheri 


I r.M. 

Jask to 

Muscat 

... 

■ 

SSE, 

2’ ' 

..'1 . ' 









vvLaincli ■. - , , - ' 



... 

... 

2g'690 

88-7 

SSE 

■■.2; 

; idilto.'; 



... 

... 

29773 

. 877 

,SSE 

ry 

Moderate wind with .he.ivj- 

swell. ' ' '/ ,! 


Mid- 

... 

... 

29756 

•80-7 

SE 

2 

Moderate wind with passing 


night. 

i7°43'N 






clouds and hazv h6rizon.“ 

S. Bcreagaria 

Noon 

72 ‘- 49 'E 

29-650 

*•» 

SE 


Fine wc.ithcr. ^'Moderate 

S.S. Bessie Morris 








breeze. • Course N 73’ E. 

■ Distance 152 miles. ‘ ' 

I A.M. 

... 

... 

29324 

81-s 

\VS\V 

10 

Gale with teirific 'squalls 








of wind, .Irauch iiglitiiirig 
and -a .perfect .deluge'of 










rain. / . 


7 A.M. 

... 

... 

29-621 

... 

WS\V 

9 

Heavy sea. ' 


10 A.M. 

... 

... 

29-671 

... 

,ws\v 

8 ’ 



Noon 

I5°5o'N 

V 16' E 

29715 

84-5 

wsw 

7 . 

Wind moderating and sea 


1 r.M. 







going dow-n.' Course N, 
81 ° E. Distance 261 railesi 


«*. 

«*. 

29*721 

... 

\vsw 

7 

Gale moderating.' ■ . - 


5 r-M. 

... 

... 

... 

... 

sw 

6 



9 r.M. 

... 

... 

... 

... 

SWbyS 

6 


Braidviood < 

Mid. 

night. 

Noon 

8'’58'N 

Ci° 17 ' E 

29-771 

... 

SW by S 

SW 

6 

Strong breeze' and' ‘fine 
wc.atlicr. ’'\- 

Course N 42° E. ' i Fine clear 









■ weather. ' • - - 


night. 

... 

... 

... 

... 

SW 

... ■ 

Cloudy with drizzling'rain. 

■ S, British Crovsn , 

4 A.M. 

... 

... 


... 

WSW 


Heasy- sea. Decks constant- 


10 A.M. 

• *« 

... 

... 

... 

SW 


ly llooded with water. • 


Noon 

i2°53'N 

66° 22' E 

... 

... 

... 

»•* 



2 r.M. 

... 

... 

... 

... 

SW 


Squally strong breeze. ' . . 


8 P.M. 

... 

... 

... 

... 

SWbyW 


Moderate breeze. Sky 

S. Choice 

6 A.]tl. 


... 

... 


SW 


partly clouded. 

He<avy squall. ' , 


Noon 

8° 42 ' N 

6 o° 25 'E 

29-965 


SW 


Course N 53° E. . " 


I P.M. 

... 

... 


... 

SW 


Strong breeze and squally.' 


7 r.M. to 





SW 




Mid. 


... 

... 



Strong steady breeze land 

S, S. Clan Alpine . 

night. 

1 A.M. 



29-792 




fine weather. 




... 

85-2 

SE 


Moderate breeze and fine 


4 a.m. 

T-i 






clear weather.' ' ■ 


6 A.M. 



... 

««« 

E 

... 

Wind falling light. ' . , 1 ' 


Noon 



... 

... 

SE 


Fresh breeze .ind dear 


19° 6' N 

7 »'’ 23' E 

... 

-... 

SSE 


w;eathcr. '1 

Fresh breeze and high sea. 

I P.M. 


... 

... 

29747 





S. S, Claiidon 

1 A.M. 

6 A.M. 

... 

... 

... 


W 


Strong breeze and . hear')' 


... 

... 





sea, . ‘ 






... 

... 

... 

Very cloudy ; ship rolling 









heavily and straining 
much. 
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N.^mb or V1S8SL. 


S.S.Clandon—^ Noon I5°I9’N 58°5o'E 
contd. 


S, Dcva Gangadtir 


S.'S. Eschol 


S, S. Euphrates 


S. Exporter. . 
S, Hindustan 


S. S. Inchulva 




Increasing wind and pass- 
ing showers. 

Strong gale. 

Squally with showers of 
rain. Course N. Distance 
106 miles. 

Squally with showers of 
rain. 

Heavy swell with light 
breeze; weather hot and 
sultry. 


Breeze freshening with a 
very heavy swell. 

Fresh gale with a high sea. 

Strong breeze with a heavy 
SW swell. 

Moderate breeze with a 
heavy S\V swell. 

Fresh breeze and dear 
weather with a heavy SW 
swell. Course S 50° E. 
Distance 145 miles. 

Moderate breeze and clear 
weather with a heavy 
swell ; ship rolling heavily. 


Moderate breeze and cloudy 
weather. 

Fresh wind and squally 
weather. 

Strong breeze and fair 
weather. 

Steady monsoon and fine 
weather. 

Strong breeze and clear 
weather.' Course N 47° E. 
Distance 199 miles. 

Strong monsoon with high 
SW sea. 

Very steady monsoon 
throughout. 

Weather moderating slow- 

Barometer rising. 

Sea very heavy indeed. 

Wind much less. 

Kept ship away on course 
NE by E. 

Barometer steady. 


Strong wind with heavy 
SW sea; engines going 
slowly. 

Moderate weather ; sky 
clearing up. 

Ditto ditto. 
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Name of Vessel. 

.Hour, 

Lntitude. 


■ 

S. Iris 

I A.M. 



« 


6 A.M. 

... 

. ... 

... 


Noon 

12” 5s' N 

e'6”9' E 

29-727 

S.S. John Pender 

Mid; 

night. 

I A.M. 

... 

... 

29-42 


4 A.M. 

... 

... 



8 A.M.' 

... 


29-42 


Noon 

iS” 3’ N 

6i°46'E 

29-42 


I P.M. 

... 

... 

... 


4 P.M. 

... 

... 

29-38 


6.30 r,M. 

... 

... 



8 P.M. 

... 

... 

29’30 

S. S. Mercedes 

Mid- 

night 

I A.M. 

... 

... 

29-20 

... 


2 A.M. 



29'382 


4 A.M. 


... 

\ 


6 A M. 



... 


8 A.M- 



29*462 


10 A.M. 

... 

... 

... 


Noon 

"S'SO'N 

64*’ 3 'E 

' 

29*422 


4 P.M. 

«#i 




8 P.M. 

... 

... 


- 

Mid- 

night. 

... 

... 

29-482 

S. MistUy Hall . 

. 1 A.M. 






Wtno. 

Theffno- 

tnetef. 



Direction. 

Force. 

H 

SW by 
W 


H 

SW 


H 

SSW 


82 

NW by 
W 


... 

NW 

... 

Si 


... 

83 

WNW 


*•« 

W by S 

, ... 

81 

\V 

' 


82 


... 

8t 

NW 

IS 


NW 

12 

... 

WNW 

12 

... 

W 

12 


WSW 

12 

... 

SW 

n - 




87*1 . 

SW'. 

I( 


. ' 

SW 

10 , 

... 

SW 

10 


SW ' 

10 

. ••• 

SW 

■ 


■ ' RtMAKXS. 


Stronp breeze jho<i\y squall ' 
-with rain at 3-30 a.m.' . : 
Several squalls.- . ' - 

.Strong wind and hc.-ii-)- 
squalls; hcaiy. sea. Course 
■ N 3t” E.- Uistahee 212 
miles. ' ■ - 

'Moderate breeze and clear 
weather with heavy swell. 
Strong gale with -violent 
squalls of wind and raiii'; 
vivid lightning to north and 
west ; heavy confused sea. 
Strong ^ gale 'with . heavy 
squalls : of wind and rain j 
very high sea. 

Gale increasing withfrenicn- 
dous . sea and , viotefil 
squ.allsi , . - 
Hard g.alc with a veiy high 

Strong gale with violent 
squalls. . '• 

Gale increasing. , 

Very severe gale with terri- 
fic squalls of wind .and 
rain, and tremendous sea. 
Gale still increasing, weather 
very dirty ; • tremendous 
.se,a'; barometer still going 
down. ' 

Terrific gale' and Ircmen-, 
dous sea. 

Hurricane of ivind and a 
mountainous contu'sed se.ll 
ship hits a strong list to 
port and is almost un- 
manageable..": 

Sea very confused.' Ship 
labouring heavily.', , 
Wind . less violent but 
heavy squalls of rain. Sea 
less confused. . ’ 

Ship almost unm.inageable.. 

Wind and sea as before; 
violent squ.illsof windand 
rain. ■ ■ ' ' 

Wind more steady and.sea 
less . confused. Heavy 
mountainous sea, ^and 
ship with fearfui list to 
port. Port rail , continu- 
ally under water. 

Ship Labouring fearfully. 
Seems in a perilous con: 
dition. Course S J W. ( 
Distance 1 16 miles. 


Wind and sea less, violent, 
running true. 

Violent gale, .wind .and sea 
terrific. ' 

Increasing gale with heavy 
sea. Ship labouring and ; 
rolling heavily and ship- 
ping largo quantities of 
water. - 
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Name «ir Vessei.. 


S. Mtsflejf Hall- 
contd 


S. S. Nyaiisa 


Hour. I Latitude. Longitude. Barometer. 1 


S> S. Fuujab 


S, QueenU Cliff 


S. S. Rohilla 


S, S. Sistos . . I A.M, 

2 A.M. 
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N^me or Vessbe. 


■S'. S. Seslos—conld. 4 a.m 


5 '. S. Sirdliaiia 


S, Slieve More 


S.S.Tebe' . 




Wind still backing to vest- 
ward, kept the shlp avay 
and ran till 7-30 am.; 
when straining so badly, 
' brought her head to wind. 


Heavy gale Snth violent 
squalls of hail and rain. 
A tremendous sea broke 
on board on the port side 
doing much. damage; 
Very heavy gale with te.-ri- 
fic squalls of wind ■ and 
rain. Barometer falling 
in the squ.a!l from- ag'Aj 
to zg'Sp. • 

Barometer rising. \Yind 
and weather the same. , 1 

Squalls still very violent hut 
less wind between them 1 
Gale breaking, squalls rcry 
heavy. Barometer steadi- 1 
ly and slowly rising. 
Strong gale, overcast, 
squalls less severe and fr^ 

' quent. Sea still funniiig 
very high, and vessel 
straining and , labouring 
heavily. ' 


Light airs and very heayy 
SEsea. Ship pitching very 
hcasily. Course S 6° W. 
Distance 40 miles. , 
Moderate wind, heavy SM, 
ship labouring very vio- 
lently. 

Ditto ditto. 

Wind and sea increasing. 
Ship labouring .more 
severely. ; 


Moderate breeze and heavy 
sea. 

Fine weather but tremcn- 
douslv heavy, sea- from 

wsw. 

Course N32°. E. - Distance 
1S6 miles. 

Fre.sh breeze with heavy 
SW sea. 


Strong wind and cross sea 
continuous for two days. 
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NaXC Of Vcs91t> 

Hour. 

Latitude. 

Longitude* 


Thermo. 

meter. 

WiNP, 


Darometer* 

Direction. 

Voice, 

Remarks. 





s.s. n'hf.nfehi . 

1 A.M. 



It 

••• 

0 

wsw 


Strong breeire and cloudy 









weather with lightning to 
the eastward. Heavj- SW 
swell. 


4 a.m. 

5 A.M. 

iff* so' N 

... 

29'382? 

««• 

••* 

w 

••• 

Strong increasing wind with 
hard squalls. 

Strong wind with squalls of 
rain. Lightning. 

Noon 


61' 48' E. 



... 

• •• 


10 r.M. 

... 


... 


wsw 




Mid- 

• •• 


29-532? 




Whole cr^ile with very he.'i\'Y 


night. 







sqii.alls and high sea. 
Shipl.abouringhe.i\-ilv and 









filling the decks with 

X tIVi.'ra IIM 








w.ntcr. 

1 A.M. 

... 

*«• 

• •• 

••• 

SE 

f*r 

Light breeze and h.azy 









weather. 


4 A.M. 


««♦ 


... 

s 


Moderate breeze with a 









south swell. Ship rolling 
hcaxily and shipping 


Noon 







water. 


13*47' N 

52° S3'E 


S3'2 

sw 


Fresh breeze and hazy 








wc.nther with increasing 
SW swell.- 










Course N 77° E. Distance 









2SS miles. 


S r.M. 

«.* 

«*• 


• •• 

»*. 


Similar weather with a SW 









sea. 


Mid- 

««« 


• •• 

• •• 

SSU' 


Fresh breeze .and hazy 


niehl. 







horizon. 


The chart, Plate XXXI, shows a still further development of the cyclone, and a rapid 
change of position, the diameter of the isobar of 29‘5‘' having increased, in the previous 
twenty-four hours, from about 300 miles to about 370 miles, and the centre having now 
moved about' 210 miles to the north-westward to about lat. iS° 36' N and long. 63' 45' E. 
No ships are known to have been very near the centre on tliis day. Hence the pressure there 
is unknown, but, as the general dimensions of the cyclone had increased, it is probable the 
central depression was lower than on the 29th. The lowest recorded pressure at noon is 
29’42" on the John Pender, which was then about 130 miles from the centre. Twelve 
hours later, however, the same vessel reported a pressure of 29’2o", which is about '63" 
below norm<ii, and the Scslos, which at noon was about no miles to the south-south-west 
of the centre, reported a pressure of 29‘39'' at 4 A.M. In the south-west quarter of the 
Arabian sea the pressure had ag.iin risen considerably, the isobar of 30" 1" having now made 
its appeamnee there for the first time since the commencement of the storm. Along the 
56th meridian, in the neighbourhood of which the rise was greatest, this isobar had extend- 
ed norlhwnrd to about lat. 4° N, while that of 30’o'' measuring on the same meridian, had 
moved northward to about lat, ’jl" N, and that of zg'g" to about lat. 10}/ N. At Aden 
also the pressure rose a little, but in Ceylon and along the west coast of India, to the 
north of Bombay, it fell slightly, while on the intermediate coast line it rose a little. The 
changes along the coast were, however, small and unimportant, compared with those which 
took place in the storm field and to the south-west of it. The winds within the storm 
circle appear to have been at least as violent as on the 28ih, probably more so. The 
Scstos reported a heavy gale from NE at 1 A.M., and a “terrible and increasing gale ’’ 
VOL. tv, 2 s 
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from N with “ terrific and blinding squalls of rain'" at 2 A.M. The wind gradually backed, - 
to W and SW as the vessel ran before it, in front of the advancing centre, crossing the 
storm path, and passing from the right hand to the left hand semicircle. , The lowest- , 
barometer (29*39") was observed at 4 A.M,, when -the wind was from \N. AtSA.JLit 
had risen to 29-44" and the wind was blowing a heavy gale from SW, with violent squalls ' , 
of hail and rain. At noon, w'hen the vessel was about no miles to the south-south-west 
of the storm centre, a very heavy gale was recorded with terrific squalls of wind and rain, 
the barometer falling in one of the squalls from 29-45" to 29-39". . At midnight tlie harp- 
meter had risen to 29-49", ^ strong gale from SW rvas still blowing, although. the j 

squalls were becoming less severe and less frequent. The had . also run before 

the wind, and passed from the right hand to the left hand semicircle, crossing in front of \ 
the advancing storm. She reported that from i A.M. to 8 A.M., the wind blew rvith 
hurricane force (12), and gradually backed from NW to WSW. At 10 A.M., it had 
backed to SW with force 11, at which it remained till noon, -when the vessel rvas about ‘ 
180 miles to the south of the centre. From 4 P.M. to midnight the wind was froth SW 
blowing w'ith force to. Before noon a mountainous confused sea was experienced. After - 
noon it was reported as " less violent” and “running true,” but even at midnight both 
wind and sea were still "terrific.” From 2 A.M. to midnight the barometer, rose from. : 
29-38" to 29-48". The ^o/ui Pender rvas also in front of the advancing storm bn this, ; 
day. Her barometer fell from 29*42" at i A.M. to 29-20" at midnight, and the, wind., , 
backed from NW at 4 A.M. to W at 4 P.M., and gradually increased in violence from' i 
a “ strong gale,” with violent squalls of wind and rain and a heavy confused sea at i. A.M., , 
to a “ tenific gale” with tremendous sea at midnight. The Whentjield, wdiichat noon was 
about 170 miles south-rvest of the centre, reported a gradual increase in the strength of 
the wind from a strong WSW breeze at i A.M. to a "whole gale” from WSW ,, 
at midnight, rvith heavy squalls and high sea, and lightning to the eastward. The Bessie 
Morris was at noon about 210 miles south-south-east of the centre. She reported a . 
"WSW gale, force 10, at i A.M., wdth terrific squalls, much lightning and " a , perfect ■ 
deluge of rain,” As the day advanced the weather gradually improved, and at midnight 
the wind had gone down to a strong breeze from SW by S, wdth fine weather. Her barome- 
ter rose from 29-52" at i A.M. to 29-77" midnight. The htchulva was also in the reced- 
ing half of the storm circle on this day. At noon she was about 180 miles to the -east- 
south-east of the centre. She also reported gradually improving weather, and a rising- 
barometer, with a backing of the wind from S to SSE between i A.M., and I P.M., 
after which the wind veered to SSW as she passed out of the storm field to the east- 
ward. The Rohilla, w'hich at noon was about 300 miles to the east-south-east .of the 
centre, also reported a gradual decrease in the strength of the wind from a " moderate , 
gale at 4 A.M. to a "moderate breeze” at 4 p.m., with a rise of the barometer from 
-29*61" to 29-72" during the same interval. S\xn\\ax\y, i\\& Mtsiley Hall, which at.noon was . 
about 290 miles to the east-south-east of the centre, reported a decrease from “ a gale ” at 
I A.M. to a strong breeze at noon, the direction probably remaining steady. at SW. 

-Outside the storm field proper, to the southward and beyond, the isobar of ,29-7" all - 
the vessels reported the wind to be between south and south-west, the average force being 
5-7 whkh is -i greater than on the 29th. The winds on the north and north-east of 
- Socotra were also south-westerly, and the average force.as given by the observations of 



IN THE ARABIAN SEA. 


3’9' 

four ships was 4’7, which is ‘i less than on the previous day. On the west coast of India 
from Ratnagiri to Karachi the tvinds were southerly, and strongest in the neighbourhood 
of Bombay, that is, in about the same latitude as the centre of the cyclone. Farther 
south they were light and north-westerly. The sea continued rough along the coast from 
Calicut to Bombay, and probably much farther northward. 

The heavy rainfall was again concentrated within the storm field. Light rain had, 
however, fallen along the whole of the west coast of India from Cochin to Bombay, and 
several vessels outside the storm area to the southward and south-westward of the centre 
reported passing showers. 

/SS/, May 21 . — The two foIlotWng tables contain all the meteorological information 
that has been collected for the 3tst : — ■ 


Table XXIll.. — /o a..v., May rSSt. 







Wixn, 

meter. 

Relatlre 

HumiJit). 



Remarki on the 
wralberat 10 a.m. 



naro.'Uctcr. 

in 

Abnoftni!. 

Dfrccl*3n. 

Vctocltj- 
mean « 
day. 

Cloud, 

RainLtlS. 







Mlf<i per 
bear. 


Per ctnt. 

0 to 10 



Z.inzibar . 


30-079 

—'*001 

—•003 

wsw 

5 

7S-8- 

S3 

2 



-Aden . . 


29-713 

—'•022 

— "039 

ssw 

9 

SS-i 

78 


... 


BusWrc . 


■5S9 


—•091 

N\V 

J5 

83-8- 

64 

... 

... 


Karachi ' . 


•foS 

—•'097 

—•042 

s 

8 

90-O- ■ 

70 

4 



Bhuj . 


•CS2 

—•037 

-‘■•002 

s\v 

15 

93S 

48 

6 

... 


Rajkot 


■710 

1 

d 


S\v 

16 

94-1 

41 

4 



Surat 


753 

—•030 

— -ooS 

w 

It 

93 ’5 

52 

6 

... 


Boinbay 


•Sot 

—•001 

— ’003 

ssw 

27 

Sp’S 

OS 

4 

0'03 

Sen rough. 

R.aln3giri . 


•S-’S 

—•024 

+■026 

ssw 


S96 

59 

6 

... 


Kartvar 


•S45 

—•024 

+'005 

sw 


85-0 

7O 

4 

i'i3 

Sca rough. 

Mang-alorc . 


'SSa 

—•009 

-i-'03t 

Calm 


83-9 

79 

7 

III 


Calicut 


■sy> 

— 'oiO 

+•015 

NNW 

13 

80-7 

SO 

7 

0-21 

Sea rough. 

Cochin 

, • 

•903 

-OM 

—’Oil 

NW 

3 

84 0 


8 

roo 


Colombo 


■S 40 

— -040 

-•04 s 

sw 

>3 

85-5 

74 

8 

0'13 


Gallc 


•S37 

—•037 

—•041 

WSW 

10 

82-0 • 

91 

7 

005 
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WlITD, 

RcMArKd. 

Direction. 

Force. 

S. A/rtca 

G A.M. 

Noon 

Mid- 

night. 

iG^'a!' N 

CS° 4 ' E 

29-689 

* » 

«*• 

••• 

s 

... 

■ sw 
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High rolling sen from SW 
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Arabia . 



liAUt or Hour. Latitude. Longitude. I naronicter. I ' „,cter. 


Jask lo Muscat 


8 A.M. At Mus cat 


3 p.M. Muscat to|Guadur 


Mid. 

night. 

S,S, Bessie if orris ^ I am. 


Noon 1 7'’ 43' N 680 . 



- / .Wind, ^ ' ' / ' / ' 

Direction. Force. •* *• 


•Wind moderate witli'fean-' 
■SE'srt'cll,^ ‘■'I,' ' 

, '• ’ ,Do. ' , do. ; ' 


Liglit breeze and fine wca- 
” .Ihcr. ' . ' . , , ■ ’ 

Thick mist. ' 'Light' passing - 
showers, i 

Heavy SE swell. Shiprol- 
ling heavily. 

Increasing wind and sea. 
Every appearance of bad , 
weather. ' , 

Moderate gale with a heavy 
' SE sw'cli. Ship rolling 
• Very violently. - , • 

Ship making verj- heavy 
lurches. . , . . , . ' 

Strong breeze and a heavy 
sea. ■ 

Course N 65“ , E. , Distance 
234 niiles. ; ’ ■ • 

Moderate breeze and squal- 
ly. • . . ", 


Eby N 
887 EbyN 
EbyN 


EbyN 

SWbyS 

SWbvS 


S, Braidviood 


S.S, Brinkburi! 


S, British Crovin 


S. Choice 


Noon 11' 44' N 63° 


4 r.M. 

Noon 14° 38' N 37° 20' E 


Noon i4°I2'N 08 “ 4 i'E 


Mid- ■ ... . 

night 

Nooh io° 47 'N 62 °s 5 'E 



Squally avith rain. , 


Course N 43° ■£.. ' 

t . ; . .1 


Squall and heavy rain. 

Strong breeze and heavy 
swell.- ' ■ 

Light wind. Sea from south- 
ward. ' - , ‘ ■ ' 

Fresh wind. • Sea incrcas- 
ing. ■ 

Strong wind andsea. 
Course E by N J N. , 'Pis; 

lance 216 miles. . 
Heavy squall. , ; 

Gale. High cross sea, y 


Moderate breeze ; sky partly 
cloudy. ' 

Fine weather. - Heavyswcll- 

Course N 50’ E.' . 

Strong steady breeze and 
clear sky. . 

Light breeze and high seal 
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i'. Clnntioii 


S, S, Eschol 


S. Exporter , • Noon 

9 P.M. 

i". ffindustan , 8 A.M. 


S, S. Inchttlva , I i a.m. 


Mid- 

night 

S. S. John Pender i a.m. 


4 A.M. 


' Latitude. 

Longitude. 

Barometer. 

• •• 

• •• 

n 

i 6 °ii'N 

63° 3 ' E 

... 

i 6 ° 44 'N 

70° i' E 

«•* 

29-695 

4 *t 

16'’ is' N 

61° 50' E 

... 

*«• 

i 3 °S 5 'N 

♦ «« 

efi" s8' E 

«•« 

... 

««« 

12® 14' N 

««« 

es" 15’ E 

... 

iS'ss'N 

67° 30' E 

• •• 

2975 

i5°io'N 

»»• 

67° 23' E 

29-727 

... 

• 

ff 

... 

... 

... 

29-20 

29-06 



StoSW 

StoSW 

SW 

SSW 



Strong breeze and heavy 
sea. 

Ship rolling and straining 
badly. 

Ship rolling and straining 
badly. Course E by N J N. 
Distance 253 miles. 

Drizzling rain and hazy 
weather. 

Wind and sea increasing ; 
clear weather. 

Course N 6i° E. Distance 
180 miles. 

Fresh breeze and cloudy 
weather. 

Moderate baffling winds, 
with showers of rain. 

Heavy gale and a high sea. 

Wind moderating a little, 
but sea tremendously high. 

Heavy gale and a high sea. 
Course E.'by N. Distance 
222 miles. 

Strong gale and a very 
heavy sea. 

Moderate gale and a strong 
sea. 

Moderate breeze and cloudy 
weather. 


Strong monsoon with bright 
clear weather and high 
sea. 

Ditto ditto 

Course N 41° E. Distance 
204 miles. 

Wind falling lighter. Over- 
cast at midnight. 

Strong wind and a very 
heavy SW sea. 

Strong wind and less sea, 
though heavy. 

Strong wind. 

Light breeze and clear 
weather. 

Squally. 

Moderate breeze and hazy 
weather with heavy swell. 
Course N 28° E. Distance 
153 miles. 


Smart breeze and heavy 
weather. 

Light breeze and showery- 
weather. 

Terrific gale with very severe 
squalls and blinding rain. 
Tremendously high sea. 
Ship labouring very hea- 
vily. Decks continually 
flooded. Barometer still 
falling. 


Complete hurricane with a 
frightful sea. 













CVCLONE OF 25TH MAY TO 2ND JUNE 1881 




S.S» John Pender 
contf 


S, S. Mercedes 


S. Mhiley Hall 


S.S. A'yatica 


S, Queen's Cliff 


S.S. Sestes , 


29‘IS 83 


29'25 82 


29*30 1 81 


29*582 I ... 
E 29*582 


29'973 75*3 

29*950 80*3 

29*924 86*3 


-29*910 .84*3 

.29*910 80*3 


29*903 77*3 


S\V by 
S 

SW by 
S 

SW by 
S 

SW by 
S 

SW by 
S 

SW by 
S 

ssw 


29*614 78*7 


Wind f.illing moro.to the 
south and still blomtig , 
very hard j squalls less \io- 
lent and less .frequent. 
Frighful sea. . 

Wind still blott*ing verj* hard, 
but not quite so' fierce as 
in the forenoon ; a \m '■ 
high sea. 

Weather looking a little 
finer. 

Wind blowing as hard as , 
ever ; most terrific squalls 
of wind and blinding rain. 
Weather very dirty,* Fierce 
gale with a very nigh con- 
fused sea. 

Violent gale and a, very 
hca\*\*sca with hcav*y rain; 
squalls. 

Wind less violent. Sea 
terrific. 

Wind moderating, but sea 
very hea\*y from SW. ’ 
Wind and * weather , un- 
changed j sky cloudy.. 
Violent gale ; ship labouring 
and straining hearily. 
Violent gale arid heat*y sc 3 . 

Violent gale and terrific 
sea. 

Fresh breeze . and clear 
weather, 

Ditto ditto 

Course N 45® E. Distance 
184 miles. 

Fresh breeze and cloudy 
weather ; ship rolling 

hearily. , 

Ditto ditto 

Fresh breeze and cloudy 
weather j ship rolling 

heavily. 

Course N 51° E, - 

Fresh breeze .and cloudy 
weather. 

Fresh breeze with fine 
weather and passing clouds. 
High confused sea. 

Ship rolling hearily to SW 
swell. 

Strong breeze and clear 
weather ; course N 53° E. 
Distance 196 miles. • 
Strong breeze and clear 
weather ; heavy sea ; ship 
[Oiling and straining 
heavily. 

Fresh breeze and fine clear, 
weather. * 

Fresh gale; at 4 a.m. g.ale 
' [moderating ; fine weather,' 
but Overcast ; sea still very 

he.avy. 

Moderate gale with better 
. W’cather. 

Moderate gale; weaher 
cicanntr nn. 
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mm 

■in 

Hi 

■n 

Thermo- 

meter. 

Wind. 



Hout. ' I 

H 

■ 

■ 

Direction. | 

Force, 1 

Kcmarks. 

V. 5 '. Sirdhana 

I A.M. 



IT 

» 

s 


Moderate -wind and cloudy 









weather with very hea\'y 









seaj ship labouring very 
severely. 


4 A.M. 


... 

29703 

82-7 

s 

... 

Compelled to haul ship^s 








head to S. 


8 A.M. 

... 

... 

29728 

84-7 

s 

... 

Weather unchanged. 


Noon 

to 

0 

CO 

67° 57' E 

2974s 

85-7 

... 

... 

Course S 23° E. Distance 







153 miles. 


I P.M. 

... 




s\v 

... 

Fresh wind and squally. 









High JsW sea; ship la- 
bouring very severely. 


4 P.M. 

... 

... 

29705 

85-7 

... 

... 

Same weather. 


8 P.M. 


... 

2971S 

85-7 

... 

... 

Ditto. 


Mid- 

night. 

... 


29749 

85-7 


... 

Ditto. 

S. Sltev'e More 

4 .\.M. 

... 

... 

... 

... 

SSE 

... 

Moderate breeze and clear, 
weather. 


Noon. 

16° 5+' N 

70° 24.' E 

29"Soo 


ssw 

... 

Ditto. ’ 






Course N 43° E. Distance 









194 miles. 


8 P.M. 





... 

... 

Decreasing breeze and clear 






sw 


weather. 

S.S Tebe 

4 A.M. 

... 

... 

29 'S 25 

... 

6 



S A.M. 

... 

... 

22-465 

... 

sw 

7 



Noon. 

16° 19' N 

60° 54' E 

... 

... 

sw 

7 



2 P.M. 




... 

... 

... 

Very strong wind and hea.-y 









cross sea. 


4 P.M, 

... 

... 

29-465 

••• 

sw 

6 



S r.M. 

... 

... 

29-525 

... 

sw 

6 



iMid- 




... 

sw 

6 


, 5 '. 5 . Whefltjicld 

night. 

,1 A.M. 


... 

... 


SWbyS 

... 

Strong wind and heavj- sea 
with lightning and very 









hea\-)' squalls of wind and 









rain. 


4 A.M. 

... 

... 

... 

... 

... 

... 

Weather more moderate. 


8 A.M. 




... 

SWbyE 

... 

Sea moderating but still 


Noon. 

18° 3' N 

65° 30' E 

29-583 

... 

... 

very high. 

Fresh breeze and fine 
weather. 







S 

»T- 

Ditto ditto. 


Mid- 

... 

... 




... 

Ditto ditto. 


night. 

I A.M. 







Sea going down. 

SS. Wisfovi Hall . 

... 

... 

... 

... 

SW 

... 

Fresh breeze and hazy 
weather with a high .r a. , 


Noon. 

15° U'N 

57' 8' E 

29-614 

82:2 

SW 

... 

Ditto ditto. 

Course N 70° E. Distance 









260 miles. 


t P M. 

... 

... 

... 

... 

WSW 

... 

Moderate gale. 


8 P.M. 

... 

... 

... 



... 

Overcast sky. 

- 

'SVtA- 

night. 

... 

... 

... 

... 

... 

... 

Gale increas-ing. 


The chart for the day, Plate XXXII, exhibits the meteorological conditions at noon, 
lit shows that the cyclonic depression had continued to expand until the isobar of 29*5 
■was now about 440 miles in diameter. At noon on the 30th it was about 370 miles. On 
the 31st the centre had moved forward to about Lat. 19° 20' N- and Long. 61° 32' E. In 
other words, it had travelled in the preceding twenty-four hours about 158 miles in a west- 
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norlli"WGSt direction. The lowest pressure shown on the chnrt is spo which Ims been oli* 
tained by interpolation from the log of the >//« Pender. .Unfortunately, no, opportunitji ! ; 
of comparing the barometer of this vessel with a standard has presented itself, and it is ' 
therefore needful to assume that the instrument had no error. As the John Pender \% i . . 
telegraph ship, specially employed on scientific w'ork, it is probable that this, assumption \ 
is correct. If so, the cyclone was much larger on the 31st than on any previous day, and, ; 
therefore the pressure in the centre would probably be much lower than before, perhaps far ,,, 
below 27 inches ; but, as no ship is known to have been in, or near, the centre on that day; 
the actual pressure there is unknown. The lowest recorded pressure is 29’p6'V on the 
John Pender, at 6 hours 30 min. A.M. This is 0-77" below the normal pressure for the time : 
of the year, and for the position then occupied by the ship. To the. south of the storm 
field the pressure appears to have fallen considerably, the isobar of 30-1 having disap-,; 
peared, and those of 30-0", 29 -p", and 29'8" having receded southwards about 3°, 2®, and i° 
respectively, while that of 2g'J' remained nearly stationary. Thus, the gradients between 
the storm field and the equator were greatly reduced. The pressure .also fell somewhat 
along the whole of the west coast of India and in Ceylon, the fall being greatest . in the 
extreme north and extreme south. It also fell a little at Aden and considerably at Bushire. 
As on the previous day, the winds w'ere very violent inside the isobar- of 29‘5, increasing 
from a moderate gale (force 7) on that isobar to a complete hurricane (force 12) near the 
centre of the cyclone. Between the isobars of 29'5 and 297 the, average force of the .wind 
given by the observations of seven ships was 6 0. Outside the storm field and outside the 
isobar of 297" to the south and south-east of the centre the winds were ail southrwesterly; 
with an average force, as determined from the observations of thirteen ships, of 4‘8, which 
is '9 less than on the 30th. This accords with the above mentioned decrease of the barb-' 
metric gradients over the same area. The John Pender is the only vessel known to have 
been near the centre on this day. At 1 A.M. she experienced a terrific gale from W, with 
severe squalls and “ blinding rain,” and a tremendously high sea, with a falling barometeri 
At 6-30 A.M. the barometer had fallen to ap'ofi", and the rvind had risen to a “ complete hurri- 
cane," with a " frightful sea.” At i P.M. the wind had backed to SW and the squalls had 
become less violent and frequent, although a " frightful sea ” rvas still running. At 4 P.M. 
the barometer stood at 29' 15”, the wind was " still blowing very hard,” although it was not 
quite so fierce as in the forenoon, and the sea continued very high. At 8 P.M. the baro- 
meter had risen to 29' 25", but at 9 p.m. the wind was blowing as hard as ever, with, most' 
terrific squalls of wind and ” blinding rain.” At midnight a fierce gale, a very high con- 
fused sea, and a barometer reading of 29’3o" were recorded. The Tebe, the Eschols.x\^ 
the Sesios, all on the south side of the cyclone, about 200 miles from the centre, reported 
gales or very strong winds before noon, and gradually improving w'eather, as the day ad^ 
vanced. The Clandon, the Mercedes and the. Wheatfield, which w-ere in the south-east 
quadrant of the cyclone, between 250 and 300 miles from the centre, reported a similar 
improvement in the state of the w-eather. On the contrary, the and the IVtsioje 

Hall, which at noon were about 400 miles to the south-west of the centre, steaming eastward,' 
and therefore getting nearer to the centre, both reported a gradual increase in the strength 
of the wind from a fresh breeze in the early morning to a gale at midnight, w'ith the usual 
high sea and squally weather. The Arabia, w-hich at noon was at Muscat, about 330 miles 
to the NNW of the centre, and which in the afternoon was sailing thence to Guadur on 
the- Mekran coast, reported that at 7 pIm. the wind and sea were increasing with every 
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appearance of bad weather. At 8 p.m, a "moderate gale” from E by N and a heavy 
south-east swell were recorded. In this case also, the' sea came from a direction several 
points to the right of the wind. 

About 500 miles from the centre of the cyclone, and to the south-east of it, the winds 
were a little more southerly than at the same distance to the south, thus showing the ten- 
dency of the cyclone to draw the air towards the centre, even from so great a distance as 
500 miles. On the west coast of India the strength of the wind was now but very slightly 
affected by the cyclone. Only at Bombay was it unusually strong. Its direction, how- 
ever, along the whole of the coast from Ratnagiri northward to Karachi, was generally 
more southerly than the normal direction, and it is probable that this deflection was due 
to the influence of the cyclone. From Karwar southward the winds were of the normal 
type. The distribution of the rainfall shown by the chart indicates no concentration of 
rain in the storm field, but this is doubtless because very few ships happened to be near 
the centre on this day. The log of th& John Pender suffices to show that very heavy rain 
fell near the centre, for twice during the da)"^ the entry " blinding rain ” appears. No other 
vessel was near the centre, and no other recorded unusually heavy rain. There was, how- 
ever, general and moderate rain to the south and south-east of the centre, and along the 
west coast of India from Cochin to Karwar, Along the whole of the coast from Calicut to 
Bombay the sea continued rough. 

1881, June 1st . — The meteorological information for this day is contained in the 
following tables: — 


Table XXV . — to a.m., ist June 1S81. 


Station, 

Darometcr. 

Change 

in 

H hours. 

Abnormal. 

Wind, 

Thermo. 

meter. 

Relative 

Humidity, 

Cloud. 

Rainfall. 

Remarks on the 
vNeather at to a.s>. 

Direction. 

Wlocltf 
mean of 
Oaf. 


•t 

T 

n 


Miles per 
hour. 

0 

Per cent. 

0 to to 

1 


Zanzibar . 

30*063 

—•Oil 

— *017 

sw 

5 

777 

84 

4 

0*09 


Aden 

29O86 

—*042 

— *128 

s 

9 

88-0 

74 

... 

... 


Bushire • 

. '547 

—•042 

—•127 

N\V 

19 

CO 

60 

... 

... 


Karachi 

•655 

-h‘o:o 

—•018 

SW 

‘5 

Sg'o 

71 

2 

... 


Bhuj ■ - • 

•632 

—•030 

—•025 

SW 

«7 

92*6 

47 

5 

... 


Rajkot - * 

•6S1 

*029 

. — ’026 

W.NW 

19 

93'5 

39 

6 

... 


Surat 

735 

—'020 

—■023 

W 

23 

9V5 

S7 

5 

... 


Bombay 

•7S4 

—•017 

— ’01 6 

WSW 

>3 

887 

73 

4 

o'iS 

Sea moderate. 

Ratnagiri . 

•807 

— 'oiS 

+-C09 

WSW 

... 

86-5 

83 

3 

o'6o 

P- 

Kanvar • 

•Sii 

—■034 

— '028 

SW 


8i'l 

86 

10 

0-47 

Sea verj- 











rouerh. f. 

Mangalore 

•S13 

—•071 

—•041 

NNW 

3 

82'4 

83 

■■ 

I’20 

d. r. 

Calicut 

<■1 

CO 

— 'oCg 

—•053 

NNW 

9 ■ 

817 

82 

H 

o‘o6 

Sea rough. 

Cochin . 

•824 

— ‘078 

*070 

NW 

3 

84’o 

83 


O'lO 


Colombo . 

•814 

— '026 

—•074 

SW 

»5 

84'S 

77 

8 

... 


Galle 

•802 

—•035 

— ‘076 

WNW 

10 

82-5 

gt 

6 

007 



2 T 
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CYCLONE OF 25TH MAY TO . 2 ND JUNE iSSs 

Table XXVL—isf -^ut:e rSS/. .. , ' 






i". Africa , 
S,S. Arabia 


S. Braidviood 


S,S> Btinhbttrn 


Noon 16° 35'N 63 ° 2+'E J 
I A.M. Muscat to Guadur 


Mid- 

night. 

S. British Crotcn , 6 A.M, 


2Q'646 86'7 

29‘726 867 

29766 867 

og'dgG B67 


Mid- ... 

night. 

4 A.M. 

Noon 14° 19'N 66° 26'E 


Noon ' 16° o'N 60° 2 i’E 


Noon t5° 36’N 70° i2'E 


S, Canute 


Strong. .wind had' cloadt . 
we-ithcr with' hcaiy St 
swell. ; ' " ' 

I Sliip labouring 'and rolling 
vetA' vnolentiv. , 

Fresh gale and fine wc.ilher. ■ 
Heaty.SE Swell, sliiprylU ' 
' ing and pitching most vio- 
lently. ■ . 

Same weather with haze on . 
i horizon.' ' , . 

Strong breeze and . .hazy 
■ weather. Hcary hc.sd sM 
and , tremendous ..cross 
. sweU rinilihg' up from S. 
Ship labouring and iroll- 
irig most's-iolenflj'.' _■ 

Sea increasing.'. 'Ship roll- 
,ing and; lurching more 
violently than before. - . 
i-csswind but, tremendous 
sea rolling up from S- ' 

Course N 44° E. 

Strong breeze. ‘ - ' ' 

Light windi ..... 

Strong gale and hcav-y' sea.' 

Strong g-tle.- Heavy sea 
continually ., filling . thj 
decks. - , 

Course E byNj N. Distance 
225 miles. . 

H eavy sea burst bulwark of 
lower bridge and washed 
it away.- . ' 

Moderate gate. i. 

Wind and sea moremoder; 
ate. 


Moderate ■ breeze and fine 
'weather. ' ■ - ' 

Fresh' breeze and, partly 
.cloudy. ' 

Moderate -breeze. ■' Dark 
heavy clouds' to SE.' 


Noon 1° 15' N 64° to’ E i 30-034 


Moderate breeze and hazy 
weather., Course N, 30° E. 
Distance 131 miles. 

Moderate breeze and hazy, 
weather. ' - ' ■ . , 

Heavy .showers of raini • , , 

Moderate breeze and heavv 
rain., 
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N»«« or Vtmt, Iloor. LatltoiJe. Lonsitodt. Datorceltr. 



Ditcclion. { Force. 


5'. Choice 


Noon 12° 53' N I 65° 9' E 29'S65 


Clou itacleoi 1 a.M. 


Noon T3’4' N 47°24'E 


SS. CloitJon . I A.M. 


Noon 1 7’ 52' N 60° 50' E 


SS. Co'tision . Noon 6' 36' N 7S'’ 2’ E 


S. Devo C,in!;.idiir\ Noon I7*48'N 7i“45'E 


SS.Eschol . 


,;°.o'N 05° =5' E, 


S. Exforter . 


S. Ilinduttan 


SS. Inchutva 


I5°53'N OS’ o' E 


I4°23'N 67 °6' E 


i8’ 31' N 70° 59' E 


SWbyWI 


\V by S 



Course N 48° E. 


Light wind and high sea. 
Sliip rolling very heavily 
at times. 


i0’32'N 69°8'E 29727 


Fine clear weather and 
smooth sea. 

Light breeze and clear 
weather. 

Breeze freshening and sea 
rising. 

Fresh breeze .and confused 
sea. Course N 80° E. Dis- 
tance 205 miles. 

Fresh breeze and hazy 
weather. Ship rolling 
heavily. 

Light breeze and fine 
weather. 

Strong breeze and clear 
weather. 

Squally with rain and strong 
sea. 

Fine steadv breeze and 
clear weather. 

Same wind and weather. 

Strong wind and heavy 
cro.ss sea, with heavy 
squ.alls of rain. 

Light breeze and cloudy 
weather. Course N 56° Ii. 
Distance 120 miles. 
Moderate breeze and pass- 
ing showers of rain. 
Shipped a heavy sea. 

Fresh gale, but less wind 
and sen. 

Moderate gale. 

Moderate gale with a high 
sea. 

Fresh breeze. 

Moderate breeze. 

.Moderate breeze and a 
lieavv swell. Fine clear 
« cathcr. 


Moderate breeze and clear 
weather. 

Fine clear weather. 

Course N 40° E. Distance 
tOS miles. 

Light wind and fine weather. 
Sea much less. 

Light wind. Course N E by 
E J E. Distance 177 
miles. 

Light breeze and showers 
of rain. 

I.ight breeze and h.azy 
weather. 

Light breeze and cloudy 
weather. Course N 5 1° E. 
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CYCLONE OF 25TH MAY TO 2ND JUNE 1881 


Name op Veisel. 

S, /m.— contd, 
S,S. ^ohn Pender 


S.S. Mercedes 


S, Mistley Hall 

S,S. Nyanea 


S. Queen*s C/if 



Daromcter. 

V 

29*35 

2P‘4<> 

2950 

29-45 

29-52 

29-50 

29-422 


29-898 

29-872 
29 879 

29-857 

29-852 

29-843 


Thermo- 

meter. 

.Wind, 


Direction, 

Force. 

' . , . . Remark?, 

0 

••• 

s\v 


Moderate breeze atid pass- 
ing showers. ' ’ 


S\V by 
W ' 

— 

Strong gale, and high sea. 
Heavy squalls' of .nihd 
and rain. . •. 

81 

WSW 


Hard gale with tremendoos 
sea and terrific squalls' of 
wind and rain. ' Ship 
, labouring'- and rolling 
heat-ily. -Decks complete. 
Ij- deluged with water at 
, times. “ , 

82 

... 

.*» 


82 

... 

... 

Wind seems a little more 
moderate. Squalls less 




frequent and less violent. 

... 

WSW 


Strong gale with high sea.' 
Heavy weatherl 

81 

sw 


Gale more moderate,' but 
still very high. ' ■ ‘ ' 

Sp 

•** 

• M 

Wind and sea increasing! 
blowing hard ; hras-j- 
squ.ills. 

82 

ssw 

••• 

Dark and dreary. 

... 

SWbyS 

8 

Violent gale and a hea\-y 
confused se.1. Ship la- 
bouring and straining 
heavily. ' ' Every thing 
moveable washed off the 
decks. 

89-1 

SWbyS 

8 

No improvement in the 
weather. Course N 84’ ,W 
Distance 102 miles.' 
Decidctl to- return to 
Bombay. 

... 

sw by 
S 

8 

Violent gale with , a heavy 
sea. '. 

... 

SW by 
S 

8 

Occasional squalls of rain. 

... 

s 

... 

Moderate breeze and fine 
■ weather. 

... 

WSW 

. , 


... 

WSW 

... 

Course N 59° E. Distance 
144 miles. 

irz 

sw 

4 to 5 

Fresh breeze . and - cloudy 
weather, . Ship .rolling 
heavilv' to SW swell. • 

87-3 

sw 

4 to 5 

Ditto • ditto.' 

88-3 

sw 

4 to 5 

Ditto ditto. 

... 

... 

... 

Course N 52“ E. ' Distance 
276 miles. . “ 

85-3 

sw 

5 to 6 

Strong breeze and fine 
weather. HighSW swell. 
Ship rolling heavily.' 

83-3 

, sw 

5 to 0 

Ditto ditto. 

79-3 

sw 

4tos 

Fresh breeze and fine wea- 
ther. 

... 

sw 

... 

Light breeze. Course N 49'^h 
Distance 164 miles. 


... 

Light breeze and fine clear 
weather. 
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Name of Vessel* 

Hour, 

5'.5’. Sestot . 

I A.M. 


Noon 

S.S4 Sitdhana , 

4 A.SI. 


8 A.M. 1 

Noon 

4 P.M. 

S. Slieve More 

8 P.M. 

Mid- 

night 

4 A.M. 

- 

9 A.M. 

Noon 

SS, Tehe • • 

4 P,M. 

4 A.M. 


8 A.M. 

Noon 

4 P.M. 

8 P.M. 

Mid- 

night. 

5 . 5 . Tenasserim . 

4 A.M. 

i 

i 

8 A,M. 

Noon 

4 P.M. 

8 P.M, 

Mid- 
night. - 

5.5'. Wheaijield . 

1 A.M. 


7 A.M. 

Noon 

Mid- 

S.S, WistoviHall . 

night* 

I A.M. 


4 A.M. 


4-30 A.M 

6 A.M. 

9 A.M. 





Thermo* 

meter. 

Wind. 


Latitude. 

Longitude.* 

Barometer. 

Direction. 

Force. 

Remarks, 

... 

63° 32' E 

If 

0 

ssw 

... 

Gale moderating. Weather 
clearing up. 

17° 2'N 

29-674 

... 

... 

... 


... 

29 71 1 

83-7 

SW 


Wind and sea moderating. 

... 

... 

29'743 

84-7 

SW 



ig-’as'N 

70°49'E 

29748 

84-7 

SW 


Moderate wind and cloudy 



weather. Course S 48® E. 
Distance 216 miles. 






... 

29‘74S 

85-7 

SW 


Ship rolling heavily at 






times. 

... 

... 

29743 

86-7 

SW 



... 

... 

29775 

857 

SW 

... 


• •• 

... 

... 

... 

ssw 

... 


... 

..1 



SW 



18° 20' N 

72° 24' E 

29'820 


w 

».l 

Light breeze and hea\7 





swell. Course N 52° E. 
Distance 145 miles. 







w 

**4 

Moderate breeze and clear 



#.* 

... 

ssw 

4 

weather. 

. 

«.* 

... 

29‘5S4 

... 

ssw 

4 


t6° 47' N 

64°24'E 

29'S74 

... 

ssw 

4 


««. 

«*. 

29’S94 

... 

-ssw 

4 


*** 

... 

29-633 


ssw 

2 


««. 


29-743 

. .*• 

ssw 

2 


... 

• 1. 

29-635 

84-7 

SW by 
w 

4105 

Vessel rolling heavily. 

... 

... 

29702 

83-7 

sw 

4 

Fresh breeze. 

20°43'N 

69° 52' E 

29-699 

84-7 

SW 

3 to 4 

Course N 54° W. Distance 
186 miles. 


... 

29642 

85-7 

sw 

4tos 

Heavy SW swell. 

... 

... 

29-635 

847 

sw 

S 

Fresh breeze. 


... 

29-667 

83-7 

sw 

3104 

Heavy SW swell. 





S 


Fresh breeze and fine 

*•• 






weather. 

Fresh breeze and cloudy 

... 






weather ; light rain. 

i8'’23'N 

68° 5/ E 

... 

... 

•*( 


Fresh breeze and fine 
weather. Course E by N. 
Light breeze and fine 



... 

I*. 

wsw 

... 

w'eather with bW sw'ell. 
Fresh gale and a high sea. 





SW 


Hurricane and tremendous 

• *. 






high sea. 





sw 


A perfect hurricane. Two 





sw 


boats carried away. 
Brought ship’s head to W'ind 

Ill 






and sea, and eased engines. 





sw 

... 

Ship pitching tremendously 







and shipping heavy seas, 
doing much damage. 


Noon 1 16° sz'N 60° 8' E 


SW 













CYCLONE OF 25TH MAY TO 2ND JUNE 1881 


Wind. . 

Name or Vessel, Hoar. Latitude, LengUnde. Barometer. meter.,' 

Dlrectlou. Force. 


Kimahrs/ 


S.S.\Visio-wIi(ill---\ sr.M. 
contd. 



Wind changed to mbdersle. • 
Kept ship away before the 
wind., - * 

Strong gale-and high sea.' 

Fresh, breeze and' overcast 
sky, , ‘ 

Less wind and decreasing 
, sea with', heavy sHoitm 
. of rain.' . • ' ' ■ 


The meteorological conditions at noon are represented by the chart for the' day, Plate 
XXXIII, which shows that the cyclonic depression of the barometer had now begun to 
fill up, the diameter of the isobar of 29'5 having contracted from about 440 miles to about 
330 miles during the preceding twenty-four hours. The centre of the depression had now. 
moved to about Lat. 19* 50' N and Long. 60° 15' E, having travelled in the course of the 
day about 93 miles in a west-north-west direction. The lowest pressure marked on the 
chart is 29'5o". This was observed on the J^ohn Pender at noon, but at 3 A.M., the same 
ship reported a pressure of 29'3s'', which is •48'' below the normal pressure, and the lowest 
recorded by any vessel on the 1st of June. As the storm passed towards the north-north- 
west, and began to fill up, the pressure in the rear of it rapidly increased. In the s'oudi of 
the Arabian Sea, however, the pressure remained nearly stationary, while on the west coast 
of India it fell slightly, and in Ceylon more considerably. These changes of pressure pro- 
duced a great decrease of the barometric gradients to the south and south-east of the 
storm field, and accordingly, as will presently he seen, the strength of the winds over this 
region rapidly decreased. At Aden and Bushire the pressure also fell somewhat, and at 
both stations it was now about an eighth of an inch below' the normal. No vessels'arc 
known to have been very near the centre of the cyclone on this day. , The John Pendej 
was the nearest, and she no doubt experienced the roughest weather. At noon she wm 
probably about 160 miles to the south-west of it. At i A.M., she. reported a strong gak 
and high sea, with heavy squalls of wind and rain; at 3 A.M., a hard gale from WSW. 
and a tremendous sea, with terrific squalls of wind and rain and a barometer readihg-.o 
^9 35 • noon, the barometer had risen to 2g'^o", the wind had moderated a, little, an( 
the squalls were becoming less frequent and violent. At 4 P.M., the wind backed to ,SW 
but was still very high, and by midnight it had backed to SSW. These changes ,0 
direction shorv that the storm was passing to the nortluvard of the vessel from east h 
west. The WisioTv Hall \va.s a little farther from the centre at a distance of about 20' 
miles due south at noon. She also reported a gradual backing of the wind from WSV 
o etween i A.M., and 8 p.m. At i A.M., a fresh gale and a high sea were record 

’ ? t tremendous sea ; at 4h, 30m. A.M. a “ perfect hurricane, 

in which tw’o boats were carried ^ * - * 


aw'ay. At 6 A.M., the ship’s head was brought to th 


wind and sea, and the engines were eased. At.3 P.M., the wind moderated and the shi 

was "kept aw'ay before the wind.”. Atvinw „ o. i ,■ 

At 8 P.M., it had fallen to a fresh brete and at U p m f "" "" 1 "’7 7 '’ 

ing sea with heai^ showers of rain. 

centre, at a distance of about a6o miles at noon reCI’t V t, 

cs at noon, reported a strong southerly gale with 
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heav)' sea from i A.M., to noon, falling to a moderate gale at 8 P.M., and to a more mode- 
rate wind by midnight. The Mercedes, ryhich at noon was about 320 miles to the south- 
south-east of the centre reported a violent gale from SW by S, force 8, and a heavy 
confused sea, which continued all day with occasional squalls of rain. The Sestos, about 
300 miles to the south-west of the centre, reported a moderate gale from SSW and the 
weather clearing up. Tlie Tcbe, about 50 miles farther away from the centre, and in the 
same direction from it, reported a gradual rise of the barometer from 29‘55" at 8 A.M. to 
29^74" at midnight, with the wind steady from SSW, but decreasing in force as the day 
advanced, .^nd the Esc/io/, about 400 miles to the east-south-east of the centre, report- 
ed a fresh gale at 8 A.M. ; a moderate gale with a high sea at i P.M. ; a fresh breeze from 
S at 4 P.M., and a moderate breeze with fine clear weather and a heavy swell at midnight, 
showing a gradual improvement in the weather throughout the day. 

Outside the isobarof ag"]" between south and east of the centre, the average force of 
the wind, as determined from the noon observations of thirteen ships, was 3'2, which is r6 
Jower than on the previous daj'. The direction of these winds was SSE near the 
equator; SW between lat. 10° N and 16° N, and more westerly about lat. 18° N. On 
the west coast of India, from Karaclii to Kanvar, the winds were south-westerly. To the 
south of Karwar they were light and north-westerly. 

The heaviest rainfall was observed by those vessels nearest the centre. Most of 
those outside the isobar of 29*6“’, and between the centre and the Bombay Coast, reported 
fine weather, only three out of twentj’-one having recorded passing showers or light rain 
One vessel, the only one near the equator, reported heavy rain. Light to moderate rain 
fell along the west coast of India from Cochin to Bombay, but to the northward of Bombay 
none was recorded. 

i8Si,Jun2 2nd . — The two following tables contain the available information for this 
day : — 

Table XXVII . — to A-st., 2nd June iSSr. 






Wiso. 





Remarks on the 







Thermo- 

meter. 

ReUtlrc 

humidity. 

Cloud, 

Rainfall. 

StATioy. 

Barometer. 

twenly ‘faur 
l.oun. 

Abnormol. 


Velocltf 

weather at 

' 10A.U. 




Direction. 

mean 










of tLiy. 







9 

’ 

n 


Mile* f>er 
liour. 

B 

Per cent 

0 to 10 

n 


Zanzib.w . 

30-092 

+ -024 

+ -004 

SW 

4 

770 

84 

7 

o-oS 


Aden 

29-734 

+ '048 

— -077 

SSW 

8 

91-7 

Co 

... 



Bush’irc . » 

•593 

+ -046 

— 075 

NW 

12 

89-8 

47 


B 


K.iraclii 

•t'SS 

° 

— -014 

SW 

»5 

po'o 

73 

I 



Bliuj 

■G60 

+ -ooS 

--014 

w 

>7 

93'o 

45 

8 



R.ajUot . 

•6Ss 

+ -004 

‘018 

w 

i3 

95*5 

3O 




Surat 

•752 

+ -017 

— '005 

w 

17 

S7-6 

53 

4 

0*04 


Bomb.ay 

-784 

0 

— 'OI4 

w 

>3 

89-1 

Gg 

5 

0'12 

Sea slight. 

Ratnagiri . 

-80S 

4 -001 

+ -012 

w 


87-0 

GS 

5 

t>’ 3 S 

P. 

Karwar • 

•809 

— *002 

— -029 

N 

... 

84-0 

77 

6 

0-29 

Sea verj- 

rough. 

Mangalore 

•S49 

+ -036 

— 'OO5 

WNW 

8 

84‘4 

74 

8 

0-58 

Ditto. 

C.alicut 

-841 

+ •014 

— -041 

NNW 

10 

82-7 

82 

4 

o'Go 

Cochin 

•835 

-f -031 

— •037 

NNE 

3 

S5-0 

79 

10 

2*20 


Colombo 

•778 

— -036 

— 'OSO 

WSW 

«S 

84-0 

79 

9 

0*12 

Strong wind. 

G,alle 

-79G 

— -006 

— *082 

NW 

12 

830 

91 

7 

0-17 
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Table X’K.VWl.— 2nd June /SSi. ‘ 



S. Africa 
S.S. Arabia 


Noon i 6 ° 4 o' N I Cg'S®' 

I A.M. Muscat to Karachi 


29784 837 

29'8oo 847 

29‘820 847 SE 


S, Braidivood 


S.S^ Brttikhiirn 


Noon 15® 


'N 67»44-E 


4 A.M* 

Noon 17' 3' N 64 °is'E 


I S. British Crown , g 


I S. Choice 


Noon 17^18' N 7I°47'E 
Noon i4°i8'N 60 % 6 'E 


.5. Clan MacUod j 


I Coniston 


Noon I 3 '’ 43 'N Si”32'E 


10 P.M. 

• Noon 7 '’ 49 'N 75°39'e 


Fresh breeze 'and passins 
; showers of rain. , , 

Fresh wind with continued' ‘ 
• heavy swell Jrom S. 

Ship rolling verj* violently. 

Wind decreased id alight 
breeze, tremendous s’, veil 
from S, and thick haze on 
the horizon. 

Light wind; with same high 
swell from S. ' . ' . 

Light . 'Wind ' ,' gr.idu.illy 
veering to ,S with har'v 
weather.' High swell 
. veering ' round to SS \V 
and SW. ‘ . y 

Very severe rolling conti- 
nues, , 

Clear weather . with h.azy 
horizoni Heavy swell 
from SW. , 

Light wind with heavy SW 
swell. . . . ■ . 


Course N 45' E.-_ , 

Moderate wind and sea. ‘ . 

We.athcr clearing up. ' ', 

Fine ste.ady breeze. ' Course 
E by N J N. , Distance 
220 miles. . ' ■ 

Light wind and clear wea- 
ther. ■ . , , : .1' . 


Course N49°’E.' Distance 
149 miles. 

Fresh steady breeze, •, , 
Sea smoother. , 


Se.a rough. Light breeze 
. and clear weather. ■ 
Increasing , breeze ; and 
cross sea. ' , ' 

Strong breeze and hazy 
weather. Ship ' . rolling 
■ he.avily and taking much 
w.ater on deck. , ; • 

Course N84° E. - Dismnee 
247 miles. ' , ' • • 

Sea rough. Fresh breeze 
and confused sea.,'" ' , 

Heavy sea. Ship rolling 
heavily.' , • ; . ; - 

Strong breeze with- high 
sea. ’ 

Strong' wind -and heavy, 
' cross sea, with 'heavy 
squalls of.rain. , 
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1 


I 

i 

i 

1 




?»**•* e* V4*uv, ' 

] 


l.artvJf. 1 

t 

\ 

1 

t-'T-'ltkZ*' i 

\ 

lU’'9-ctrer, 

1 

('rttiiiM.. 1 

{ 

tVn:c. 

; f 

\ 


# 

« 



SS.K>:^.'t . .; 

•5 A-«- • 

t 

5 

... 1 

... 

... 

... 

ssw 

... 

} 

I 

to %M. , 

) 

i 

I 

... J 

... 

... 

It* 

s\v 

... 

- ! 

N.-cfi ; 

} 

$• Iv< N 


... 

... 

... 


1 

; : !•■«. i 

M* 1 

... 

... 

*** 

s\v 

... 

' f-r.u. i 

... i 

t 

... * 

... 

... i 

w.sw 

... 

, to r n. ; 

i 

i 

... J 

... 

f 

... 1 

Wl.) s 

... 

.*■/-/ r.';.*/ 

. .,v. 1 

... 1 

... i 

... 

... j 

V ..r. .e 

... 

■ S \M, , 

< 

1 

... 1 

\ 

... 1 

j 

... 1 

s\v 



.*• *‘1* r • 

’4/ .'3 *• 

t 

... 

i 

. 1 
... 

sw 

... 

’ \ 








‘ 

... 1 

... 

... 

s\v 


j * n«. ; 


... ( 

... 

.*• 

.s\v 

... 

i M'!' ’ 



... 

... 

... 

... 

♦ r i;;* t • 







S.lfi'. . .j 

s \.u. i 


\ 

... 


... 

s\v 

... 

\ 

» «. 

... 


... 

*.« 

\v.s\v 

»« 

1 

{ 

N..:*; 

tr ti'N 


- V # / 

..* 

... 



i 

" '•■• •' ! 


... 

... 

... 
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on account of the paucity of the observations, if is by no means certain that the cyclone 
did not really contract considerably between the tst and 2nd. The evidence as far as it 
goes, however, seems to imply that on the 2nd the storm was of about the same dimen- 
sions as on the 1st. The lowest pressure recorded on the 2nd was zg'^g' at 4 A.M. on 
the John Pender. This is *32" below the normal pressure for the day and for the position 
then occupied by the ship ; a lower reading than this, vis. 29’3o", is entered in the log at 
midnight, but, as it is very doubtful, it has been disregarded. In the rear of the cyclone 
the pressure rose rapidly as the centre moved away to the west-north-west, but there is 
no evidence of any considerable change of pressure in the south of the Arabian Sea. 
Along the west coast of India there was a slight rise of about '03" from Mangalore to 
Cochin, but farther northward, as far as Karachi, the change was very trifling. No ship is 
known to have been near the centre of the cyclone on this day, and the John Pender is 
the only one that was well within the storm field. At noon she was about 200 miles to 
the south-east of the centre. At i A.^I. a strong gale was reported with squalls and rain. 
At 4 A.M. the wind and sea were moderating. At 8 a.m. there was a fresh gale. At 
noon the weather had moderated further, but the sea was still very high. At 6 P.M. a 
strong breeze and a high sea were recorded, with a dark gloomy appearance to the west- 
ward. The Wisto~u Hall was, at noon, about 370 miles to the east-south-east of the centre. 
At I A.M. she recorded a fresh breeze from SSW, with showery weather and less sea ; 
at noon, a strong gale and a heavy sea with a hazy horizon ; at 1 P.M., a fresh breeze and 
hazy weather with a heavy swell; and at midnight a strong breeze and a heavy southerly 
swell. The Arabia was on the north-east side of the storm field, about 380 miles from 
the centre, at noon, on the voyage from Muscat to Karachi. At i A.M. she reported a 
fresh wind from SE, with a continuous heavy swell from S, that is to say, from four 
points to the right of the wind. At 8 A.M. the wind fell to a light breeze, but the tremen- 
dous swell from S continued^ with thick haze on the horizon. At i P.M. the wind veered 
to SSE, and at 8 P.M. to S, the heavy swell continuing but gradually veering in advance 
of the wind to SSW and SW. The Brinkbnrn, which at noon was about 430 miles to 
the south-west of the centre, reported the weather to be clearing up ; and the Mercedes, 
about 70 miles farther away from the centre, reported a strong gale from SW, by S, 
and a hea\7 sea with squalls and rain at i A.M. ; a moderate gale from the same direction 
with a clear sky at noon, and tiie same wind with a moderate sea at 8 P.M. The rise of 
pressure in the rear of the cyclone considerably reduced the barometric gradients on the 
south-east side of it outside the cyclone proper, and the winds in this region should there- 
fore have been weaker than on the ist. The mean force, however, given by the noon 
observations of eight vessels was 4-1, which is -g stronger than before. This is an anoma- 
ly for which no sufficient explanation readily presents itself. On the west coast of India 
the winds were westerly from Ratnagirl to Karachi, and north-westerly from Karwar to 
Cape Comorin. In the middle of the Arabian Sea, in Lat. 3° N the wind was southerly ; 
between latitudes 13° N and 17° N it was south-westerly, and on approaching the land 
between latitudes 16° N and 23° N it became westerly. In the Gulf of Aden it was 
south-westerly. Evidently normal monsoon winds were now fully established over the 
, greater part of the Arabian Sea. 

Rain was recorded by the only two ships that were within the storm field ; by one in 
the extreme south of the Arabian Sea, and by one off Cape Comorin, 'but by only two out 
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of twelve vessels between the storm field and the Bombay coast. On the western coSst, , 
however, from Bombay to Galle, rain was general. It was heaiviest between Mangalore 
and Cape Comorin. At Bombay the sea had fallen ' much, and, the influence of the' 
cyclone upon it had disappeared, but to the southward, from Kanyar to Calicut, the sea, 
continued very rough in consequence of the establishment of the ordinary monsoon 
conditions in that locality. ‘ ‘ . . > ’ ' 

^rd June 18S1. — The following tables contain the available information for the grf. ; 
It is too meagre to show the general distribution of pressure over the , Arabian. Sea; aiid 
there is no evidence of the existence of the cyclone'on this day, no informationibeing , 
available from that part of the Arabian Sea where the cyclone was traceable on the' 2nd, 
It is probable that it broke up on reaching the land, for if it had continued on its , west- 
north-west track, there would probably have been some indication of it in the observations : 
recorded at Bushire. There is, however, no such .indication, for the barometer at that 
station was lowest on the ist June, after which it rose a little and remained nearly steady . 
for about a week; and the wind remained steady'^ at NW from the 28th May to the ,gth 
June; whereas, if the cyclone had passed Inland and had not broken up, the barometer 
would have fallen and the wind would have veered to N and NE. The available infor-i 
mation shows, as far as it goes, that the normal monsoon conditions had established 
themselves over the eastern, southern, and western parts of the Arabian Sea. - For the 
central and northern parts there are no data. • ' ' . ; 
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Strong breeze and heavy 
cross sea. 

Fresh g.ale and clear sky 
with a hcas-y SW sea. 
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CHAPTER III. ■ .. • ■ : . ; \ ;; 

Summary and discussion of results.. 

In order to bring into one view the gradual growth and decay of the cyclone from, 
day to day, its track, and the rate of motion of the centre along that track, the principal - 
facts relating to these points are grouped together in the following table:— ' • ■ .'..f' 
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The track is represented in Plate XXXV. The beginning of the track is . the .point , - 
marked May 27ih. At this spot the cyclone originated between the 25th and 27th- .The 
circle drawn round this point as a centre represents the isobar of 29-5, and indicates the ar^ . ; 
of that portion of the storm field within which the winds blew with great violence. , . Eetweeni 
noon of the 27th and noon^pf the 28th the storm moved in a NNE direction, at an!, 
average rate of 4-2 miles per hour, to the position indicated by the point marked May.. : 
28rh, and Its area ’"creased^very much, as shown by the circle dran-n round, this- point;.: 
Between the 28th and 29th the cyclone moved in a NW by 'N direction; at the .some-. 
what greater average rate of s ;5 miles per hour, and stiil further increased in ;area;, Be-' 
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tween the splh nnd 30th it moved towards the NW at the still greater rate of S‘y miles 
per hour, and continued to increase in area. Between the 30th and 31st it moved less 
rapidly in a WiSW direction, at the rate of 6’3 mile.s per hour, and apparently increase 
cd still more, but of this there is some doubt. During the nc.xt two days it continued to 
move in a west-north-west direction at the slower rates of 37 and .pa miles per hour re- 
spectively, and it probably gradually contracted in area after the 31st. The last column 
of the t.ablc shows that the strength of the monsoon winds, outside the isobar of 297 and 
outside the storm held proper, gradu.ally increased from the 26th to the 30th, and there- 
r.ftcr decreased, thus running a course almost parallel to that indicated by the increase 
and decrease of the area of the cyclone proper. The gradual increase and decrease of 
the rate of motion of the centre of the cyclone also runs a course nearly par.allel to that 
indicated hy the growth and decadence of the monsoon winds. This is probably more 
ih.an a mere coincidence, as will presently be seen. 

fj^ order to determine the avcr.igo cbaracletistics of the cyclone, the amount of in- 
curv.itt:re of the winds in different oct.ants, the relation between the barometric gradients 
and tlic force of the winds, &c., and in order to provide the means of comparing the ob- 
serv.ntion; with theon', the dat.a shown in the following table have been c.stracled from 
the rough charts on which the noon observations were first entered. The headings of the 
sevcr.al columns sufhee to show the nature of the entries contained in them. The angles 
hctv.eca the radius of the cyclone .and the wind were measured from tlic charts with a 
protr.actor, ant! the gr.tdierus were determined hy first me.a.snring the distance apart from the 
two nearest isob.ar.s with a sc.alc of nautical miles, and afterwards converting the distances 
into differences of pressure per 6-0 nautical milc.s. The b.arotnetric pressures entered in 
coUirnn 10 .are the pressures r^ ad from the .storm chans, The normal pressurc.s of column 
it were obtained hy interpolation from Mr D.all.as’s pressure charts of the .*\T.abian Sea 
for May and June. The .abnormal pressures entered in column 1 2 are the differences 
h'Ctwx'cn ibe tmmbcrs of columns 10 and 1 r. Only the noon oliserv.ations of such ships as 
h.appetitd to lie inside the closed isobars have been entered in this table — 
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Dati« 

Latitude 
of Ship 
(North) 

Longitod 
of Ship 
(East). 

■\V 

e 

Direction 

1881 




29th May . 

16° 52' 

6s° 50' 

NE 

ft }t • * 

is” 43' 

67” 15' 

SW 

»> >» . . 

IS° 15' 

66° 22' 

wsw 

w )» • . 

17° 40' 

64° 11' 

»NNE 

i» ,t • . 

16° 40' 

63° S 3 ' 

WNW 

M l> • 

18° 18' 

■67° 48' 

SE 

t> >3 * 

18° 5' 

64° 16’ 

ENE 

J» »i • « 

13® 28' 

67° 2' 

SW 

301h May . 

17° 14' 

62° 50' 

SW 

33 33 • • 

18° 3' 

61° 46' 

WNW 

fi 33 • • 

16= S 9 ' 

61" 48' 

W 

4 ) JJ « . 

17° so' 

66° 10' 

SSE 

33 33 • , 

15” so' 

C4® 3 ' 

SSW 

33 33 • • 

15° so' 

65° 16' 

WSW 

31st May . 

iO° 29' 

61° 29' 

SW 

33 33 • * 1 

17° 10' 

63® IS' 

SW 

33 33 » t 

16° 15' 

61° so' 

SW 

33 33 • • 

16° 19' 

60° 54' 

SW 

*3 33 * » 

16® n' 

63® 3' 

SW 

*3 h * , 

18” 3' 

65® 30' 

SSW 

'* M • • 

IS® 42 ' 

63® 57' 

SSW 

1st June . 

17° 47' 

6i° 29' 

SW 

3 * 33 * 

16“ 52' 

60° 8' 

SW 

3 * 33 * . 

17® 2' 

63” 32' 

s 

33 33 • • 

16° 0' 

£ 5 o® 21' 

SW 

2nd June , , 

18° 15' 

5 o° 34' 

SSW 











Mile! 

• 




■ Inches 

- Inchei 

> Inch. 

12 

35 

NW 

92° 

I’Soc 

2870 

• -84 

,“-ri 

10 

95 

SE 

90° 

•333 

29'34 

•83 

, ■ “—*49 

10 

too 

S 

71° 

, '333 

'37 

' -83 

■. -'48 

9 

ISO 

NW 

84° 

*091 

.•SO 

•85 

-‘35 

9 

^55 

W 

20*' 

‘O9I 

■ oi 

•83 

'-•32 

10 

IS 7 

NE 

92° 

0 

CO 

Ot 

'52 

‘ . -80 

,. --28 

7 

163 

NW 

119° 

. /oSS 

' ’ '53 

' -82 . 

•.-■29 

7 

224 

S 

S 7 “ 

to 

CO 

0 

'60 

: -ss- 

- ''—25 

9 

112 

SW 

12° 

*100 

•40 

. :84 

’ -'44 

9 

133 

W ' 

36° 

■105 

. '43 

’ -83 

■ .-•to 

0 

170 

W 

40° 

•100 

•48 

■ -at 

■ ',--36 

6 

178 

E 

S 3 ° 

•oSs 

■so 

■ -82 

■ -•32’ 

I! 

183 

S 

52” 

•oSs 

■51 

• 8 S 

, “‘34 

7 

21S 

SE 

95 ” 

■oSs 

• 54 . 

, ‘ -Ss , 

' ■'-•31 

12 

<58 

S 

37 ° 

•300 

- *00 

-Ss' 

':--8s 

6 

IQO 

SE 

81° 

*120 

•41 

,. •84' 

, -^40 

9 

210 

S 

SO” 

•120 

■ •47' 

•85’ 

,-•38 

7 

.215 

S 

33 ° 

*120 

. -48 

•84-' 

V- 3 G 

6 

24s 

SE 

63 ” 

*080 

•53 

•8s 

■ •^•32. 

5 

280 

E 

95” 

>077 

•57 

■•Si 

■— '2i' 

9 

293 

SE 

78° 

'075 

■ -58 

•83’ 

'-•25 

9 . 

170 

SE 

74 ” 

•067 

.. 'SO 

. -33 

-•33 

10 

213 

S 

44 ° 

•07s 

.•SG 

•83 

'—•27. . 

9 

268 

S 

1° 

*072 

• 59 . 

•84 

-•25 

6 

300 

SE 

93° 

•050 

*60 

•84. 

—•24 

7 

200 

SE 

56 ” 

•071 

•S 3 

••81' . 



and the S ^0^^ g'^^dient, of the angle between tli 

of the baroinetric pressure, of 'the abnormalTr cehtn 

^\ith the gradient; 2nd, in accordance with th ways; ist, in accordanc 

cordance with the octant of the cyclone certab Ev'''^™'" : 3rd. in ac 

ance haying been selected to form th^ bou^ar of gradient and of. di< 

in the following table. "^^ry of each class. , The results are show. 

.I- * calculalions NNW was userf i. '• ' ' ■■ ' •■• ' 
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01 tills obaervaHon of NNE -n, 

• Tho results will bo butsHsMIy affedot 



Tahle XXXIII . — Average values of certain Cyclone Elements. 
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The forces, according to Beaufort's scale, in the sixth line, of the table have :b% 
converted into the velocities, in miles per hour,- in the eighth line, by means of the follow- . 
ing table, which rests on the authority of the British Meteorological, Gouncil 

Table XXXIV. . ' , 


Deaufort'i scale. 

CorTesponding 
rclocityof trfnd' 

. lo mUea per hour. 

0 

Calm • • 


• « ' 



• 


■ ' 3 •' ■ ■ 

I 

Light air 


• • • 


, “■ 



■ ■ ; ■■ ■ 8 , ' ■ . 

2 

Light breeze . 


• • * 





' *3 , , 

3 

Gentle breeze . 


• • • 



« 


. 18 

4 

Moderate breeze 





« 


' *3 • 

s 

Fresh breeze 


• • • 





IS; ■- , 

6 

Strong breeze 


• • • 





3+ 

7 

Moderate gale 







■40 • 

8 

Fresh gale 


♦ • _ 





' 48 

9 

Strong gale 


* • • 





' 5 <J , 

10 

Whole gale 


« • • 





O5 

II 

Storm . . 


• • • 





■75 . ■ ’ 

12 

Hurricane . 

• • 

• • ' * 



• 

• 

90 


The calculated forces and velocities in the seventh and ninth lines of table XXXIIl 
will be explained hereafter. ■ ■ ’ ,1 

The average results of. all the observations except one, which cannot appropriately be i 
combined with the rest, because of the very excessive steepness of the gradient, are as 
follow. — 

Mean barometric gradient in inches per 60 nautical miles , . . ■ , ■123 

,, angle between radius and wind . . . . . ’ . , 69°, 

„ distance from centre of cyclone in miles . , . . . *69, 

„ pressure in inches . . . . . . . . . 2g'500 ; 

„ abnormal pressure in inches — '335 

„ force of the wind (Beaufort’s scale) . . . , . 8-2 ” 

Corresponding mean velocity of the wind in miles per hour . . • . 5° ' 

The averages obtained by arranging the observations in accordance with the gra- 
dient, and with distance from the centre, show a tolerably regular increase of gradient and 
force with decrease of distance from the centre, but they show no such regular increase of 
the angle between the radius and the wind as the distance from the centfe'decreases. No 
doubt this angle is greater near the centre than farther away from it, but the-obserr-ations, 
are too, few to give averages showing a regular progression. From the results obtained 
by arranging the observations in accordance with distance from the centre, it appears that 
an increase of distance from ,120 to i 68 miles corresponds to a decrease of -057" in the 
gradient, and to a decrease of r, in force. With these rates of change the gradients 
and forces obtained by arranging the observations in accordance with the octant of the 
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cyclone have been reduced to what they would become at a uniform distance of 150 miles 
from the centre ; but as no satisfactory rate of change of the angle with change of dis- 
tance from the centre can be directly determined from the observations, the angles are 
left unaltered. The results are shown below — 


Table XXXV. 


Octant. 

Gradient, 

Distance from 
centre. 

Force on 
Beaufort’s 
scale. 

Corresponding 
Telocity In 
miles per hour. 

Angle betsveen 
radius and wind. 


Inch. 

Miles. 




N 

•076 

150 

6 s 

37 

61° 

NE 

•093 

150 

10*2 

67 

92° 

E 

•173 

150 

8-3 

so 

74° 

SE . 

•iS 6 

150 

0-8 

^3 

79° 

S 

•1S7 

150 

10*2 

67 

49° 

SW 

•079 

150 

6-S 

39 

37° 

W 

•05^ 

150 

6’3 

36 

36° . 

NW 

*159 

150 

8-3 

so 

68 ° 


The results given in the last two columns of this table are graphically represented by 
Fig. I, Plate XXXVI, on a scale of 60 miles to an inch. The arrows are drawn so as to 
fly with the wand, and their lengths are proportional to the velocity. It will be at once 
seen by an inspection of this diagram that, although, looking from the centre, the winds 
in each octant of the cyclone turn towards the left hand and generally inwards towards the 
centre, they do not make equal angles with the radius of the cyclone in all the octants ; 
in other w'ords, although, standing with the back to the wind, the centre is always on the 
left hand, its bearing is very different in different octants of the cyclone, being about 4 
points in the west, south-west, and south octants ; about 6 points in the north and north- 
west octants ; about 7 points in the south-east and east octants, and about 8 points in the 
north-east octant. Another important deviation from perfect symmetry is that the winds 
in the north-east, east, south-east, and south octants are much stronger than those in the 
south-w'est, w’est, north-rvest and north octants. Now, although some departure from true 
symmetry is w'hat might be expected to result from real irregularities in different parts of 
the cyclone and from roughness of the observations, yet there is too much that is syste- 
matic in the peculiarities above mentioned, to render it at all probable that they can be 
attributed to these causes alone. And besides, a departure from symmetry of the kind 
shown by the figure, is almost exactly what would result from the combination of a mo- 
derate south-W'esterly monsoon wind with a symmetrical cyclone wind ; a combination, 
which, judging from the intimate relation betw-een the cyclone wind and the monsoon 
wind shown by the results of table XXXI, is in itself very probable. Adopting this view, it 
becomes possible to calculate, from the observed winds of the cyclone, two mean compo- 
nent parts, Vi's., a progressive monsoon wind, and a symmetrical cyclone wind, which, 
when combined, shall produce resultant winds in near agreement with the actual winds of 
the cyclone. If the actual winds of the eight octants of the cyclone be resolved into their 
north and east components, and the averages of these be taken, the results will be the 
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north and east components of the monsoon- wind, because the symmetrical parts of thp l' 
cyclone winds \yill cancel each other, there being as much north wind as south wind dnd ' " 
as much east wind as west ivind in a symmetrical cyclone. ■ The north and east comDi-' 
nents of the winds corresponding to the data in the last two columns of table XXXV are 
given in the first and second lines of the following table \ 

■ Table XXXVI. ' ' , ■ 


Octant of Cyclone, 


North component of actual wind 
East „ ,, ^ 

M I. cyclone „ 

East 

Radial ,, 

Tangential „ „ 

n „ mean cyclone „ 

East 


and 


North ,, 

mean monsoon wind combined. 

East component of mean cyclone wind and 
mean monsoon wind combined. 
Corresponding resultant velocity 

II direction . 

angle between radius and 

uino, 

I "u , .'’'■'/‘’f ''tic gradient calcula. 

ted by Ferret’s formula. 

XXXV Sradient, from table 


N 

NE 

E 

iJE 

S 

1 

.j s\v 

\V 

1 

’Mean, 

+17-9 

—49-0 

— 480 

—52*2 

—44-6 

-6-1 

4:21-2 


-I4-3 

+33-4 

+457 

+13-8 

— 35-2 

—50-6 

-3S-S 

—29-1 

•hig'S 

-S-2 

+32-2 

-347 

— 3 X 7 

— 37'9 

-29 7 

-4-8-2 

+35-5 

■.-p6o-3 


+37-6 

+50-9 

+tg-o 

—30*0 

— 45‘4 

— 33‘3 

-23-9 

-p24'9 

, 1 ' ‘ 

+32‘2 

+n‘S 

4-19-0 

4-5 C 

4-29-7 

-f-'7 7 

+=3'9 

+25-0 

! 420-6 

+37'6 

4-S9'5 

4-33 7 

+48 0 

-h4S-4 

4-29‘3 

-f35'S 

.4-602 

+43-4 

+2o-fi 

— 16*1 

— 43'3 

— 45’2 

—20-6 


-h-)3-3 

-h4S'2, 

. 

+43-3 

+4S'2 

-4-20-6 

— i6*i 

—43-3 

— 45’2 

-20-6’ 

-f 16 1 


+fi-3 

—30-4 

— S7'6 

— 59'S 

—34*9 

4-I-.8 

+290 

+30'9 


+38-1 

-fuo'o 

+ 15-4 

—21*3 

—48-5 

—50-4 

-25-S 

4-10-9 

, ' 

38-fi 

$ 0-2 

S9-6 

63-2 

S9'7. 

50*4 

38-8, 

, 328 


N Si” E 

SS3“E 

S is-’E 

S20“\V 

SS4°W 

NS8°\V 

N42°\V 

N20IE 


8i” 

82’ 

75“ 

65“ 

54“ 

47“ 

. 48“ 

’ 64* 


•080 

•121 

•162 

•'79 

•162 

*122 

■081 

. -063 • 

‘121 

•076 

•093 

■'75 

1 

•1S6 

■‘■'1 

•0-9 

•054 - 

•129 

*122 


lent to a resultant monsonn ' r ^ given in the last column. These are equiva- 
subtraction of the mean nortirr'^ ^ direction S 2 Tiie^ 

table gives the numbers in the Zr^hne- ^ numbers in the first line of the 

from the numbers in the up 1 r • ’ subtraction of the mean east component , 

numbers reprLent the wZTh f ^rvo iLs of 

therefore include the svmmet ' eliminating the mean monsoon wind, .they 

of the original observatZnr Z r^Z^ irregularitie; ’ 

components given in the tl ’ d lines of the table the north and east; , 

components, and in the last col converted into radial and tangential- 

ponent of .o-6 miiestVho,ra“T’ ^ mean radiat com- - 

which are equivalent to a resultant ZT component of .43-4 miles per .hqut:,. 

the radius at an angle of 64° qv' i"**!!, ° ° miles per hour in a direction inclined to 

valent north and east components oH eighth lines of the table ■the.equi- : 

the cyclone ; and by adding respectiveZt ™ean cyclone wind are given for each octant pf ; 
of the mean monsoon wind, the numb^ o these values the north and, east components 
tained ; and these, converted into their .*'1 imd tenth lines of the table are ob- 

and - 1 2th lines. In the J3th line the aZZ winds give the results in the i itli 

are given; and, finall)'-, the results of flip 1 J^*^tween these winds and the radius 

St t ree lines are graphically represented by 
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figure 2 , plate XXXVI, for comparison with figure i, which is drawn from the actual ob- 
ser\ations. Figure 2, it will be observed, is obtained by a simple combination of a mean 
cyclone wind with a mean monsoon wind. It differs from figure i only to such an 
extent as might be expected from, the irregularities in the observations, which are al] 
included in figure i, but all excluded from figure 2, by the method of calculation. 
The latter therefore represents the general characteristics of the cyclone better than 
the former, and affords a very complete and simple explanation of the absence of 
symmetry in the actual observed winds of the cyclone ; showing that the differences 
on the different sides are due to the superposition on the cyclone wind of a mon- 
soon wind which Inclines the cyclone winds oti the south-west side more towards the centre, 
but inclines those on the opposite or north-east side farther away from the centre; while 
it strengthens the cyclone winds on the south-east side by combining with them, and 
weakens those on the north-west side by opposing them without much changing their 
directions. The importance of these results to the navigator can hardly be overestimated. 
They will be reverted to hereafter when considering the general subject of cyclone 
indications. 

Figure 2 shows that the centre of the cyclone is not the central point round 
which the winds at a distance of 150 miles from the centre are circulating. It happens 
that the rvind in the north-west and south-east octants are nearly equally inclined at an 
angle of 64 ^° to their respective radii, hut the inclination of the wind in the north-east 
octant to its radius is 17-^° greater than this, and the inclination of the wind in the south- 
west octant to its radius is i less. A new central point may, however, be chosen, to 
the north-west of the real centre, and at such a distance from it that new radii drawn 
therefrom to the middle points of the wind arrows in the north-east and south-west octants 
shall make equal angles of 64^° with those winds, and that new radii drawn from the new 
centre to the middle, points of the wind arrows in the north-west and south-east octants 
shall have their inclinations the same as before. New radii drawn from this new central 
point to the middle of each of the wind arrows in the north, east, south and west octants 
respectively, will then make equal angles of 64^° with each of those winds. As the winds 
in all the octants will then make equal angles with their respective new radii drawn 
towards the new centre, they may with more propriety be regarded as rotating round this 
new centre rather than round the centre about which the winds in the interior of the cyclone 
rotate ; that is to say, the winds in the outer part of the cyclone, and those in the inner, 
may be regarded as rotating round different centres, the position of the new centre being 
towards the north-west of the old one. 

A rigid geometrical method of finding the position of the new centre in a hypotheti- 
cal case is shown by figure 3, Plate XXXVII, which is drawn to a scale of 60 miles to an 
inch. The radius Ac is taken at 150 miles, the lines Ac in the several octants represent 
symmetrical cyclone -winds of 50 miles per hour, each inclined at a uniform angle of 65° 
to its radius. The lines cb represent superposed south-west monsoon winds of 20 miles 
per hour, and the thick lines Ab represent the respective unsymmetrical resultants of the 
symmetrical cyclone wind and the monsoon -wind. On the radius AC, say the one point- 
ing to the south-west, and on the north-west side of it, construct a triangle ACB similar .. 
to the triangle offerees at the outer end of AC, making the angle BAC equal to the angle 
bAc, and the angle ACB equal to the angle Acb, and join the point B with dotted lines 
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to each of the eight points A on the circumference of the circle, thus forming with the 
radii of the^circle and the line CB the system of eight triangles ABC, each of which is; as 
a little consideration will show, similar to the triangle of forces drawn at the outerendof ;' 
its own base, the radius AC. Each of the triangles of this system may be conceived as ' . 
having been formed by rotating its triangle of forces 65° in a left handed direction, round ’ 
the point A, when Ac will coincide with AC ; and then, keeping the point A fixed, magnify., , 
ing the triangle until c coincides with C, when b will coincide with B. The , folldmng ■ 
conclusions may easily be deduced from this construction. First, each of the lines Ah is in- ' 
dined to its new radius AB at an angle of 65°, which is the same angle as that which thf- , 
symmetrical cyclone wind Ac makes with its radius AC. Second, the ratio of any resultant ; 
wind Ab to its new radius AB is constant, that is, ^ = r'-, r being a resultant wind and R 
its new radius, and the accented letters being used to indicate any other resultant wind 
and its new radius; and therefore third, the angular velocity round the new centre B is ' 
constant, that is, ; and fourth, the radial component of the velocity along the. 

new radius AB is proportional to AB, that is ; in other words, particles . 

starting at the same time from the outer ends of the new radii, and continuing to move ; ■ 
along them with their initial radial velocities would all arrive at the new centre B at the , 
same time; fifth, the line CB is inclined to the left of the monsoon wind cb at an angle of 
65°, and it is directed from the point on the circumference of the circle where the resultant , 
velocity is a maximum, to the point where it is a minimum, that is, from the point where 
the directions of the ymme trical cyclone wind and of the monsoon wind coincide, to t^ 
point where they are directly opposed to each other. Now, these conclusions seem to 
render it at least probable that in an unsymmetrical cyclone of the , kind represented byy 
figure 3, the winds in the outer parts will, as they move inwards, form a new centre at B, ' 
instead of continuing to reproduce a centre at C, and if so, the line CB will represent the : 
path of the cyclone. Applying these principles to the cyclone under discussion as repre- , 
sented by figure 2, it appears that, since the direction of the monsooii wind was S 21° W, • 
and the angle betW'een the symmetrical cyclone w'ind and the radius was 65°, the mean 
path should have been in the direction N 44° W. The direction of the line joining the , 
position where the storm originated on the 27th May to that which the centre occupied bn 
the 2nd June is N 50° W, which agrees pretty closely with the estimated direction.. The 
change in the direction of the path from day to day seems also to be explained by these 
principles. In the position where the cyclone originated the normal monsoon wind is nearly - 
due west, and a westerly wind, combining with the cyclone wind, would cause the centre 
to move NNE. Farther to the northward, the normal monsoon wind comes from WSW 


and SW, and, accordingly, the direction of the track should here be first towards the north, 
and afterwards towards the north-north-west. Farther to the north-west and west, the ■ 
normal monsoon wind gradually becomes more southerly, until on the coast of Arabia it is ■ 
probably nearly due south, and this gradual backing of the monsoon wind should cause 
the path of the cyclone in these regions to change gradually from north-north-west to 
vest-nort -nest. The actual motion of the cyclone, as shown by the track chart, Ts in V 
general agreernent with tliese requirements, the path having first been towards, the north- 
ort east, an a teruar s having gradually curved round by north to west-north-west, 
the a course a out six points to the left of the normal monsoon wind of 

the region through which It passed. • 




^^8 CYCLONE OF 25TH MAY TO 2ND JUNE tS 3 i 

In the fourteenth line of table XXXVI the calculated barometric gradients correspond; ;^ 
ing to the wind velocities and angles in the eleventh and thirteenth lines are. given; ' . These- 
gradients are obtained from Ferrel's formula, which, for the latitude and mean tempera. T- 
ture of Bombay, vis. iS° 54' N and 79-8 Fahr. respectively, and neglecting the small effect 
due of change of pressure, reduces to — , . ' . 

G = -000809 (coscc. «) s + -004761* 

where G is the gradient in inches of mercury per 60 nautical miles, a is the angle. betweeii ■ 
the radius of the cyclone and the direction towards which the wind is moving, r is the 
radius in miles, and s is the velocity of the wind in miles per hour. To adapt the above ' 
formula to the mean latitude of the cyclone, which, by weighting the individual dailyide'- 
terminations in proportion to the number of observations for that day in. table XXXII, comes 
out i 7°25'N, the first term should be multiplied by which practically is 

equivalent to a reduction of eight per cent. This reduction has been made.. Since the 
factor {cosec. a) in the first term of Ferrel’s formula for the gradient depends theoretically 
on friction, and there is no reason to suppose that in the open ocean the friction co-efli-. 
cient can differ largely on different sides of the cyclone, there seems some doubt about 
the propriety of using the different values of a in the different octants for calculating the 
factor (cosec. a). The mean value 65° has therefore been used. 

In the last line of table XXXVI, the average observed gradients in each octant, correct- 
ed to the uniform distance of 150 miles from the centre, are entered for comparison with.the 
calculated values. The mean of all the calculated results is '121, vvhich is almost identi- 
cal with the mean of the observed values, vis. ’122. There are considerable, discrepan- 
cies between the calculated and observed results for one or two of the octants, which is to 
be expected in rough observations of this kind, but there is, notwithstanding, a very 
general agreement in most of the octants, and the mean calculated result for the E,.SE, 
S, and SW octants, in which the wind velocity is above the average, agrees well with the 
mean observed value, the two being ’.56 and -157 respectively. ,So also for thcAVNW, 
N, and NE octants, in which the wind velocity is below the average, the mean calculat- 
ed value, '086, is very close to the mean observed value, -088. Too much importance 
must not, however, be attached to this veiy near agreement, for, while, on ' the one hand 
the process of calculating average gradients at average distances from the centre' tends tc 
make the gradients thus obtained from observation somewhat loo high, and so to product 
some disagreement between the observed and calculated results ; on the other hand; then 
is reason to believe that the scale for converting wind forces intb miles, somewhat ex 
aggerates the wind velocities and unduly increases the calculated gradients, thereby tend 
ing to restore agreement between the calculated and observed results. Only in case thesi 
two tendencies should happen to produce equal effects oh the calculated and observe! 
gradients, could it be said that the formula perfectly represents the observations. Ih 
most important result is that both the calculated and the obserimd gradientsrare ver 
much steeper on the south-east side of the cyclone than on the north-west sidei ; Indeec 
in the south-east octant, they are three times as steep as in the north-wek octant. Th 
isobars must therefore be much closer together oii the south-east side than on the north 
west, and it is clear that a system of concentric circles drawn round the centre of th 
cyclone will not truly represent' them. A system of similar and similarly placed confocr 
ellipses with their. major axes extending from south-east to north-west, and with the centr 
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otthe cyclone in Ihe common focno wonld probnbly bcsl represent a system o( isobars 
hat n-onU be in best general agreement noth the observed mean gradients. Such a sys- 

tem of isobars would tend to equalise the angles o( inclination ol fhe wind to the isobirs 
in the different octants of the cyclone. 

Feirel’s formula has also been employed to calculate each of the wind velocities 
en eredintheninthlmeof table XXXIII from the gradient, angle, and distance in the pre- 
ceding lines of the same column. For this purpose the formula for the latitude of Bombay 
was used but as the mean latitude of the cyclone was more than a degree lower, some ol 
he sma ler calculated yeloaties may. on this account, be as much as two or three miles 
too small Thehighvelocities._however, will be scarcely affected by this circumstance. 
The numbers m the seventh line are the corresponding calculated forces according to 
Beaufort s scale, the conversions having been made by means of table XXXIV Ail that 
need be said about these results is that, on the whole, they are in very fair agreement with 
the obser^ ed velocities. This conclusion is a very valuable one, because it proves that the 
formula may be safely used as a guide in estimating the probabilities of rouerh weather on 
the western coast of India. 


In order to determine, the direction of the line joining the point on the circumference 
of the cyclone where the gradient is greatest to the point where it is least, the constants 
of the first periodical term of Bessel’s formula X=iM+U' Sin (n 45‘’+u')+&c., have been 
calculated from the observed values of the gradient in table XXXV, the angles being 
reckoned from north round by east, and n representing the number of the octant. The 
results are U =‘055 ; u =320°, from the last of which it appears that the maximum value 
of the periodical term occurs in the azimuth S so'E, the minimum value at N 5o°W. The 
latter is e.xactly the direction of the path of the centre of the cyclone from the point where it 
originated, to the point where it was last observed, so that, independently of any theoreti- 
cal views, the observed fact is, that the cyclone moved from the direction of the steepest 
gradient to the direction of the weakest gradient. 

A similar statement may be made respecting the winds and the cyclone path viz 
that, as an observational fact, the cyclone moved from that side of the storm circle where 
the wind was strongest to that side where it was weakest. These statements of fact are 
in perfect harmony with the conclusions drawn from figure 3, for the path of the cyclone 
is there shown to be in the line joining the strongest wind on one side of the cyclone to 
the weakest on the other, the motion being from the former to the latter ; and as in 
cyclones, the strongest wind is always associated with the steepest gradient, this line is 
also the line joining the steepest gradients on one side of the storm circle to the weakest 
on the other. 


A similar conclusion has already been arrived at by Mr. Eliot respecting the cyclones 
of the Bay of Bengal. In his paper on the south-west monsoon storm of the Sth to the 
19th October 1882, published in the Indian Meteorological Memoirs, Vol. II, page 155, he 
says, " In the case of cyclones of the transition periods, an examination of those of recent 
occurrence, seems to show that they advance in the direction of relative least air motion 
immediately prior to the generation and motion of the vortex.” Figure 3 appears to afford 
a satisfactory explanation of this inference from observation, for it shows that the direction 
of motion of the cyclone is such that the first effect of its approach is to neutralize the 
normal wind, and so to cause less than the normal amount of air motion. It also explains 
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why very violent storms are usually preceded by calms, and why, after the passage of the ' 
centre when the wind suddenly changes to the opposite direction, the storm bursts {o'rthV 

again with greater violence than before. ■ ■ , , : ' ^ ; 

Vertical thickness of the cyclone. — It has already been mentioned that one ;of the 
vessels involved in the cyclone reported the occurrence of hail on two different occasions, 
once at midnight on the 29th May, and again at S A.M. on the 30th May. At ;the latter 
hour the vessel was probably about too miles to the south-west of! the; centre, aihd ;prob. 
ablyatthis time the storm had almost reached its maximum intensity. It, is known that in 
the inner parts of a cyclone, the ah rises' upwards and flows outwards in the upper regions 
of the atmosphere. This follows immediately from the observed fact that, although air is, 
pouring into the central part from all round the circumference, the pressure, in the centre 
remains low. It is this rapid rising, and consequent cooling, of the damp air which causes 
the rapid condensation of vapour, and produces the heavy rainfall observed in the central 
portions of the cyclone. It is also known that saturated air, at an initial temperature of 
80° Fahr., cools, as it ascends, at a mean rate of about •22'of.adegree.Fahrenheit for every 
100 feet of ascent, and as hail could not be formed until the air had cooled down to the 
freezing point, that is to 32°, or 48° below the initial .temperature, the air must have 
risen about 22,000 feet before the hail was formed. It probably rose very much' highei 
than this. The vertical thickness of the cyclone must therefore have been at leasi 
22,000 feet. • ■ ■ . , 

Barometric curves. — All the more important barometric curves are drawn in Platf 
XXXVIII. These are given to show the navigator what kind of barometric movements hi 
may expect his instrument to make when his ship is in the immediate neighbourhood 0 
a violent cyclone in the Arabian Sea. The arrows marked along the course of the 'curve! 
show the direction of the wind and its force according to Beaufort's scale. A sepa 
rate barometer scale for each curve is marked on the left of each figure. The cun'es an 
of very different shapes, although all are obtained from observations, made in the samj 
cyclone, the differences being mainly due to the different paths taken through the. storr 
field by the different vessels. Those showing the biggest depressions are, of course-give 
by the ships which passed nearest the centre, and the lack of symmetry on the, falling and; - 
rising sides of the same curve is attributable, partly to the different, rates at which the yesr 
sels entered and left the storm field, and partly to a real difference in the barometric fea- 
tures of the south-eastern and north-western sides of the cyclone. Figures A„ A,‘, 
and hj are given by the observations of three sailing vessels that were making the out- 
ward voyage round the Cape to Bombay- figures B„ B,, and B^ by those, of three steamers 
going from Aden to Bombay, and figures C„ C„ and C, by those of three homeward-bound' 
stea-mers from Bombay wa. Suez. In one or- two cases the curve is dotted, to. indicate 
that the observations appear doubtful. Figures B„ C., and C, confirm, each other in show- 
ing that the gradients on the eastern side of the cyclone were much steejier than on the 
western side, m; accordance with the result already deduced from the averages of all the . 
available noon observations entered on the charts. ■ ; • ■ 

Means of avoiding the dangerous winds of a cyctone in the Arabian 5 eii.~A careful 
study, of these curves, and their comparison with figure s, will perhaps best show how the. 
most dangerous winds in the inner parts of a cyclone in the- Arabian Sea in the months 6f 
, May. or June may be avoided. It appears from.the barometric curves and the ships' lOgS 
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that most of the ships succeeded in avoiding the centre by performing suitable manoeuvres ; 
but it also appears that many of them passed so far into the storm field as to become in- 
volved in the violent winds circulating round the centre ; and it is evident that, if the 
dangerous winds are to be avoided, steps should be taken for this purpose much sooner 
than seems to be the usual practice. It does not appear to be generally known to naviga- 
tors that, in the Arabian Sea, a fall of the barometer down to three-tenths of an inch below 
the normal pressure of the season is a certain indication of the existence of a cyclone. A 
fall to only two-tenths of an inch below the normal is but a rare occurrence, and it is al- 
most invariably accompanied by unsettled cj’clonic weather, while a fall to three tenths of 
an inch below the average pressure of the time of day and season of the year, is a sure in- 
dication of the formation of a decided cyclone. Of course, if the pressure nowhere falls 
lower than this, the cyclone is but a small one, though of its existence there can be no 
doubt. The probability is, however, that in most cases, the pressure will be still lower 
not very far away. At the time when the pressure has fallen to -3" below the normal, the 
wind in the north-east and south-west quadrants of the cyclone will probably have risen to 
a moderate or a fresh gale, but in the north-west quadrant, that towards which the whole 
of the storm field is probably advancing, and therefore the most dangerous one, the wind 
will probably have risen only to a fresh breeze, while in the south-west quadrant it will 
probably be blowing \rith the force of a strong gale. This is the time at which the 
propriety of changing the course of the vessel should be most carefully considered. To 
continue much longer on the same course would most likely be fraught with the greatest 
danger, Avhereas a judicious deviation to the right or left, according to circumstances, 
would, in most cases, carry the vessel in a few hours to a safe distance from the centre. 
The first thing to be determined is the bearing of the centre. Figure 2 shows that no 
uniform rule for finding this beating is always applicable to all the octants of a cyclone in 
the Arabian Sea ; and when the barometer has fallen about *3" below the normal, the rule 
of 10 points to the right, when facing the wind, or 6 points to the left, when standing with 
the back to the wind, may be about 2 points in error one way or the other. Instead of 
using this rule it would be better to estimate the direction of the centre by consulting 
figure 2, which shows how the bearing of the centre from the wind direction varied in the 
different octants of the cyclone of May and June 1881. 

A still better estimate may be made by means of the following construction 
/j/— Draw an arrow (No. i) to represent, as in figures 4 and 5, Plate XXXVII the 
actual wind which is blowing at the time of observation, the length being made 
proportional to the force or the velocity of the wind, and the barb being drawn 
to represent the arrow flying with the wind, 
owrf— Draw another arrow (No. 2) to represent the normal monsoon wind of the time 
and place. No. 2 must be drawn with its head or point touching the head of 


W-Draw a third arrow (No. 3) ^rom the tail of No. i to the tail of No. 2 with its 
head or barbed end on the tail of No. 2. Arrow No. 3 will represent the 
symmetrical cyclone wind uninfluenced by the monsoon wind. 

4//;-Draw a line inclined to arrow No. 3 at an angle of 65° to the left looking from 
the tail towards the head of the arrow No. 3. This line will point to the 
centre of the cyclone. 
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The above construction eliminates the influence of . the monsoon wind upon, the bear- ,, 
Ing of the centre. It is applicable to all the octants of the cyclone, and to the Hme when- ' 
the barometer has fallen to about -32" below the normal, and the symmetrical cyclone .win'd 
has risen to about 48 miles per hour or to force 8 on Beaufort’s scale. If the barometer 
has fallen more than this, and the cyclone wind has risen to , a greater force, than, 8,. the 
bearing of the centre will be more than 65° to the left of the direction towards which, the-, 
cyclone wind is moving. Ferrel has given the following formula for finding approximately 
the bearing of the centre in a symmetrical cyclone, that is, the angle (a) between .the 
radius of the cyclone and the direction towards which the symmetrical cyclone .wind, is. , 
blowing — . ■ , , ‘ 

Cotan. «= ^ ' ; ' • ' , , ' 

o- A . s am a ... ■ ; . 

505810 ^+_ 

where s is the velocity of the wind in miles per hour, 6 is the latitude,/is a factor depend- 
ing on friction, and r is the distance from the centre of the cyclone. Inserting in this,... 
formula the values a= 64° 37'; 6 = 17° 25'; s = 48 miles; and r = .150 miles, which are ; 
the average results obtained on a previous page for the cyclone under discussion, the.' 
value of / comes out '212, and by using this value, of /"the following values of a: are 
obtained, corresponding to certain average observed values of rand s taken frorn, table . 

XXXIII— . 


Table XXXVII. 


Hearing of 
centre. 

Distance ot 
ceatte. 

'n'ind velocily* 

Corresponding wind . 
force on llcaofort't 
fccale. 

Corresponding average 
abnormal depression 
of barometer. . 

a 

f 

s 


Miles. 

Miles. 


loch.. 

S6 

240 

44 

TA 

o'274 

65 

ijO 

, 48 

.8'o 

0'32I 

W, 

100 

56 . 

9-0 

. 0-388 

81 

S3 

65 

10*0 

0-560 

86 

35 

90 

I2''0 

ri4o, 


In the last two columns of the above table the observed force, of the wind and the aver- 
age abnormal' depression of the barometer corresponding to the calculated bearing of the. 
centre in the first column are given from table, XXXIII. P'rom table XXXVII a good’ 
estimate can be made of the most probable bearing of the’centre of the cyclone for.' use 

in the construction just described. ' .■ , ' ' ■ 

The only practical difficulty in this construction is :the determination of tfie normal, 
monsoon wind of the time and place. Unfortunately, no charts; giving, this information 
. directly, have ever been published, but a rough estimate might be made from the wind 
charts of the Arabian Sea, published by the Indian, Meteorological Department, hr, .for the 
present, the average monsoon wind found .to have been combined rvith the cyclone wind in 
the storm of May and June 18S1 might be used, war., a wind of i5'3 miles per hour from 
S 2i°W. This would probably be suitable for the western half of the Arabian Spa:' :For 
the eastern half a more westerly direction, say WSW, would probably be, preferable ; but. 
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the use, for this purpose, of almost any roughly estimated monsoon wind would give better 
results than those obtained by neglecting altogether to take it into account. In drawing 
figures 4 and 5 the monsoon wind has been assumed to be from S 21° W with a velocity 
of i5'3 miles per hour. 

The true direction and force of the actual wind is of course supposed to have been 
found by observation, but it should not be forgotten that the true direction and force 
cannot be found by direct observation on a rapidly moving vessel. Either, then, the vessel 
should be stopped to make a correct observation, or allowance should be made for the 
wind which is produced by the motion of the vess'el. This effect of the motion of the 
vessel can easily be eliminated from the observed wind by constructing another figure 
similar to the one already described. Thus : — 

/sL Draw an arrow. No. i, to represent the obser\’ed tvind while the vessel is in 
motion as in figure 6, Plate XXXVI 1 . 

Draw another arrow. No. 2, to represent the wind produced by the motion of 
the ship. This, of course, will be a wind blowing in the opposite direction 
to that in which the vessel is moving, and of the same velocity as that of 
the ship. No. 2 must be drawn with its head touching the head of No. i. 

3rd. Draw a third arrow. No, 3, from the tail of No. i to the tail of No. 2 with its head 
on the tail of No. 2. No. 3 will represent the actual wind, uninfluenced 
by the motion of the ship. 

The importance of these considerations, more especially to homeward bound steamers 
from Bombay will be scon by the following example. Suppose the course of a vessel to be 
S 76* W from Bombay towards Aden, and that she is steaming at the rate of 12 miles per 
hour, also that the wind observed on the ship while in motion is from SSE and of force 
7, or 40 miles per hour. Allowing for the effect of the motion of the vesssl the actual 
wind will be found to be from a direction about one point more easterly than the observed 
wind as shown by figure 6. Suppose, also, that the monsoon wind is from WSW, blow- 
ing at the rate of 15 miles per hour. Allowing for this also, the cyclone wind is found to 
be from a direction 33”, or about 3 points, to the eastward of the observed wind, as in 
figure 6. Hence it appears that, if the bearing of the centre of the cyclone, in ac- 
cordance with the usual rule, be reckoned at 6 points to the left of the observed wnd, 
standing with the back to it, the centre will bear almost due west, whereas the true 
bearing, f Ar., that reckoned from the direction of the cyclone wind would, by the same 
rule, be 3 points more to the south, that is SW by W. It appears, then, that in a case 
of this kind the application of the usual rule to the observed wind would give a very 
misleading result. It is therefore necessary that the effects of the motion of the ship, 
and of the monsoon wind, on the bearing of the centre, should both be taken into account 
and due allowance made for them. 

Having found the bearing of the centre, it is clear that if the course of the vessel 
can be changed so as to make an angle of not less than go°, or eight points, with the 
bearing of the centre, cither to the right or to the left of the line drawn towards the centre, 
the vessel will not itself move any nearer to the centre, antf the barometer will at once 
cease to fall, and soon begin to rise, unless the whole cyclone is moving bodily towards 
• the ship or very rapidly increasing in size, in cither of which cases the barometer will 
continue to fall, and a greater deviation of the course of the vessel from the direction of 
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the centre will be necessary. If, however, after changing the course of the vesseVtlie' •• 
barometer should begin to rise, it rvill be a proof that the distance , between the cenlfe.,' \ 
and the ship is increasing ; while if the barometer should remain stationary it -will show: , 
that the cyclone is either travelling in the same direction as the ship, or is rapidly in- 
creasing in size. ' . - ' 

The best plan seems therefore to be to derdate not less than eight points to the right 
or the left of the line drawn towards the centre, to watch the barometer, and be guided ■ 
by its movements, always acting in such a tvay as to prevent a further fall or cause a rise, . 
of the barometer by deviating from the direction of- the centre as much as may be need* ■ 
ful for this purpose. The choice of directions in which to deviate, Avhether to the right 
or left, will depend on many considerations, on sea room, on the course the vessel is steer- 
ing, on the strength of the wind, on the direction in which the storm, centre is moving, on . , 
the kind of ship, whether a steamer or a sailing vessel, &c. It must therefore of neces-- 
sity be left to the judgment of the navigator. However, a steamer going eastwardi’ and ' 
meetirig with a wind of force 7 or 8 from any direction between NE and .W round by N, 
with a rapidly falling barometer, would probably' find it best to deviate to the right ; but if 
the wind force does not exceed 8, and the wind is from any direction between NE 
and SE, it would probably be best to deviate somewhat out of her course towards the , 
NE. A steamer going westward rvould probably first meet with a favourable south- 
easterly breeze, and in this case there is great temptation to run on and cross in front of 
the storm, and so out of its influence, but unless by deviating to the right the barometer 
can be kept from falling dangerously low, and unless the vessel can outstrip the storm," 
which would be shown by the gradual backing of the wind to E and NE, and after passing , 
the centre, by a rising barometer, it tvould be better to heave to and wait till the cyclone, 
passes away to the north-westward, Ttvo steamers attempting to pass from east to 
west across the north semi-circle of the cyclone of May'-June 1881, received so much 
damage as to be compelled to put back to Bombay', although in one case the barometer 
was reported to have fallen only to 2g'4". 

With respect to the motion of the storm centre, the previous investigation has 
shown that the rule of six points to the left of the direction towards which the normal 
monsoon .wind blows, would have been a very good rule for indicating the direction ,• 
towards which the centre of the cyclone of May-June 1881 moved. This rule is in very, 
fair agreement with what is at present known of the paths of cyclones in the Arabian S^, 
and it rvill probably prove to be a very good guide for the future. It is very desirable that 
it should be verified by detailed discussion of the path of . many' more storms, before 
placing very great confidence in it. Nevertheless, in the present state of our knowledge, 

it is probably the best general rule that can be giyen for the Arabian Sea. . ' 

In the foregoing discussion constant reference has been made to the normal 
barometric pressure, and to the, depression of the barometer below the normal. This 

depression is the best guide the navigator can have to aid him in estimating -the proba- 
bility of rough weather. He should therefore be able to calculate for himself its amount. 

It is not neccessanly the sarife thing as a simple fall of the barometer, but it -is the fall 
below the average pressure of the time and, place. For instance, on a voyage from 
Colombo to Karachi m June, the barometer would ordinarily fail about three-tenths of an - 
inch, because in .this .month the average pressure at Karachi is so. much below the average 
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pressure at Colombo. Such a fall, if gradual, would not indicate anything unusual in the 
state of the weather. Indeed in this case the depression of the barometer below the 
normal would be nothing, the whole fall being accounted for by the difference of the 
normal or average June pressures of the two places. If, however, a fall of three-tenths was 
observed on a voyage between Bombay and Aden in the same month, nearly the whole 
fall would be a real depression below' the normal, because the normal pressures along this 
route vary %ery little. Such a fall on this route would therefore indicate an excessive 
disturbance of the ordinary weather conditions. The data required for finding the depres- 
sion below the normal are — 

rst . — The normal pressure of the time and place. 

2nd . — The actual pressure at the time of observation. 

The first is ■ obtained directly from charts of the average pressure in each month. The 
second can he obtained by observation of the barometer, and by the application to the 
obser\'ed reading of the needful corrections, as in the following example : — 

Data. — Approxim.ate position of ship. Lat. 17° N. Long. 66° E. 


Reading of barometer at 8 A.m, June 15. , . 29-556 inches. 

Attached thermometer ..... 83-5 degrees. 

Inde.K error of barometer — -062 inch. 

Height of barometer cistern above the sea , . 22 feet. 

Calculation, — Uncorrccted rc.iding of barometer ..... 29-556 

Correction for Index error of barometer . , . , ,4- -062 

Rending corrected for index error only ..... 29'6i8 

Correction for temperature (to 32® Fahr.) , . . , — '145 

Reading corrected for index error and temperature . . . 29-473 

Correction for height .above the sea -022 


Reading corrected for index error, temperature and to sea 
level .... 29-495 


Normal Pressure rc.ad from Chart ...... 29-82 

Correction to S A.M. for diurnal v.ariation . . . , . + -025 


Normal Pressure .at 8 A.M. .... 
Actual obsen-ed and corrected pressure at 8 A.M. 

Depresssion below the normal . 


29-845 

29‘495 

— -350 


The corrections for temperature, to sea-level, and for diurnal variation, may be taken 
from the small " Barometer Manual for the use of seamen," published by the London 
Meteorological Ofiice. 

By making frequent observations and calculations of this kind, and plotting out the 
results on a large scale by the method illustrated in Plate XXXVIII, the navigator will 
have before him a graphic representation of the barometric features of the storm, which, 
combined with his observations of the wind, will enable him to decide with confidence on 
the best course to steer, so as to keep as far as possible from’the centre of the cyclone. 

One other valuable Indication of rough cyclonic weather is deducible from this inves- 
tigation. It is well known that cyclones raise a very high confused sea, and that the con- 
fusion becomes greater as the centre is approached. It appears, however, from the pre- 
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ceding discussion, that in the outer parts of the cyclone,' the confusion is not so'greit a^' 
to prevent observation of the direction from which most of the swell is rolling, and this 
direction is usually found to be several points to the right of that from which'the mnd is' 
blowing. It is easy to understand this fact if the wind in each octant' of the .cyclone' 
raises, in its own direction, a sea which travels onward to a considerable distance from ' 
the place where it originates. For if so, the sea in one , octant of the cyclone would be, 
raised not so much by the wind in that octant, as by the wind in the, adjacent octant to' 
w'indward ; and the sea raised by the wind in the former octant would travel into, and be 
felt most in, the octant to leeward. In this way the sea in any octant would come mostly; 
from a direction to the right of that from which the wind blows, because, oh account of 
the rotation of the wind in the cyclone, the wind in the adjacent octant to windward is 
from a direction to the right of the direction from which the wind blows in the first octant. 
In the south octant, for instance, the wind is from about south-west, while in the south- 
west octant it is from about west, that is, from a direction about four points to the right 
of south-west. If therefore the sea in the south octant is mostly raised by the wand in the 
south-west octant, it wall come from west instead of from south-rvest. If this is the true 
explanation of the numerous observations made in the outer parts of the cyclone, of May 
•—June 1881, showing that the sea came from a direction several points to the right of the 
wind, it follows that, whenever a heavy sea is observed to be rolling from a direction several 
points to the right of the wind, the inference will be that the vessel is probably in the 
immediate neighbourhood of a cyclone. In the southern hemisphere, where cyclones 
rotate in the opposite direction, the sea should come from a direction several points to 
the left of the wind. It would be interesting to know whether this is really the case. • 

It should also be pointed out that whenever the south-westerly monsoon wdnd rises 
much above its normal strength, there is reason to believe that a cyclonic disturbance 
exists to the northward of the vessel. If such be really the case, a deviation towards the 
south would bring the ship into less boisterous weather. , , 

Observations of the Direction and Velocity of the Wind at the Colaba Observatory^ Bombay, on 
the 28th to the 31st May tSSr, and their relation to the Cyclotie. 

The following tables contain the hourly tabulations of the directionand velocity of 
the wind on the 28th to the 31st May 188 1', taken from the anemograms produced by 
the Anemograph at the Colaba Observatory, Bombay, which were kindly, lent by the 
Director of the Observatory. The headings of the several columns of these tables, explain 
themselves — ' ' ■ ^ ' 


Table XXXVIII. — Colaba Observatory, Bombay. 
Wind Observations on the 28 th May i88t. 
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direction. 

VelocUv 
in miles 
Ver hour. 
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East com- 
ponent, ■ 

•Abnormal 
• DlrMtlon. 

Abcomrta 

Velocl:/- 

0 to 

I 

ss\v 

n 

-&5 

. — 2-7 

1 

“' 4-3 

— •3-2 • 

, ■ i:G ‘ 

5,27° E , 

'.4 

to 

2 

SE 


03 

1 

+ 7-8 ,, 

— 3'4 

-4-2 

4-4 

‘ +i2-o . 

‘ Syd’E- 

' ' n • 

2 to 

3 

SSE 

D 

— 13-9 

+ 57 

■-3'4 

— 3’5 

• —ID'S 

' + 9'2 

S' 4 i°E, 

■,14 

3 to 

4 

SSE 

n 

-157 

+ 6 - 5 . 

— 3-2 

■ . — 3'o ' 

-it's 


S37“e' 

16 .. 

■ 










IN THE ARABIAN SEA. 


r,, Vclsclty No-th 

Direction. In mile, component component 
per liour. N 1- S- E + W- 


Nor°tIi"I:on,. Normal East 
ponent. component, com- 


4 to 5 

5 to G 
ti to 7 

7 to S 

8 to 9 

9 to to 
to to :i 
tl to 12 

12 to 13 

13 to 14 

14 to ts 

15 to 16 

16 to 17 

17 to iS 
iS to 19 

19 to 20 

20 to 21 

21 to 22 

22 to 23 

23 to 24 
DajU* Rc- 

sufi.int. 



SW 

S\V 

SW 

SSW 

ssw 

SSW 

s 

s 

s 

s 

SSE 
SSE 
S 17” E 



Abnormal 
East com* 
ponen t. 


+ 10-8 
+ 8-1 
+ 10-5 
+ 11-8 
+ 2'3 

+ 4-5 

— o-i 

+ 3‘3 
+ 27 
+ 17 
+ S‘0 
+ 6’2 
+ 4'8 

+ 3‘6 

+ 9 ’S 
+ r8 
+ 6'5 
+ S ’9 
+ i 7’8 
+ iC ’9 
+ 7'2 




Hocr, 

Oircclioa. 


0 to 1 

1 to 2 

2 to 3 

3 to 4 

4 to 5 

5 to 0 
G to 7 

7 to 8 

8 to 9 
,9 to to 
to to ti 
It to 12 


VOL. IV. 


Faule XXXIX.— Colada Observatory, Bombay. 
ll'iiid Ol/scrvalwiis on the sglh May iSSr. 


t-rrt Normal Vormal Fasr Abnormal Abnormal 

c<>mponcnt Nonlicom* ,\orih L.n-»t 

E + W - loocnt. componenl. 


+ 165 

+ iG-i 
+ 13-8 
+ 137 

+ I2-2 

+ i 6’5 
+ 12-4 
+ 13 8 

+ 12'G 
+ 4’S 
+ 7'2 
+ 9'° 




— 4’3 

-3-8 

— 4’S 

— 7’2 

— 3'3 

— 9-0 


Abnormal 

Direction. 


S 64 °E 
‘ S 70° E 
S62°E 
■S 60° E 
S g-E 
S 18° E 
S 

S 17' E 
S25°E 
S 11° E 

S34°E 

! S 20° E 
S 13° E 
S 11° E 
S 22“ E 
S iS°E 
Sis'E 
S 12“ E 

S34°E 

S33'E 

S 2 f E 


Abnormal 

Velocity. 


Abnorrral 

Direction. 

532“ 

E 

5 33° 

E 

S33' 

E 

S3i° 

E 

531° 

E 

856 ° 

E 

S 29 ° 

E 























CYCLONE OF 25TH MAY TO 2ND JUNE 1881. 


Hour, 

Direction. 

Velocity 
in miles 
pet hour. 

North ■ 
component 
N -hS — 

East 

component 

E + \Y~ 

Normal 
North com* ■ 
ponent* 

Normal 

East 

component. 

Abnormal 

North 

component. 

Abnormal 
East ‘ 

' component. 

Abnormal 
■ Direction. ' 

Abtcfrra! 
Velocity. , 

12 to 13 

ssw 

32 

— 29’6 

— J 2*2 


— 11*2 

— 267 

•” VO 

S 3 "'W' 

' 23 ','. 

13 to 14 

ssw 

33 

— 30'5 

— I 2‘6 


— 12‘3 

— 28-3 

— 0-3 

s'l- w 

28 ■ 

14 to IS 

ssw 

28 

— 2 S '9 

— 10*7 


— t 3 -S 

— 24 'S, 

+ 2-8 

■S^’E; 

■ 25 _ 

IS to 16 

ssw 

26 

1 

d 

— 9-9 


, .“tS'S 

— 22*9 ■ 

+ 3‘6 

S 9’ E 


16 to 17 

ssw 

28 

— 2 S '9 

— 10*7 

— o-g 

— iy 2 

—23-0 

.+. 2 ‘S 

S 6 ° E 

• '25 

17 to iS 

sw 

19 

-13-4 

-I 3‘4 

— 1*2 

— n *6 

— 12*2 

— 1-8 

_ S 8 ° W 

12 ■ 

iS to 19 

ssw 

23 

— 21*2 

— 88 

— fS 

- 9-8 

-197 

+ 1:0 

-Ss^Ey 

20 ■ 

19 to 20 

s 

24 

— 24’0 

0*0 

-17 

- 7-8 

— 22'3 

+ 7 ’ 8 ' . 

S Ig-E . 

24 

20 to 2 1 

s 

21 

—21*0 

0*0 

—2*6 

— fi'S 

— i8‘4 

+ 6- S 

'S 19° E 

- 19 ■ 

21 to 22 

s 

19 

— ig’o 

0*0 

—27 

— S '9 

—16-3 

■ + S '9 

,S 26° E 

■ I?:-' 

22 to 23 

SSE 

18 

—166 

+ (i -9 

— 3‘2 

— S-6 

— I 3'4 

+ 12'5 ■ 

■'S 43 '’E. 

18 ' 

23 to 24 
Dail}' Re- 

SSE 

20 

-I8-S 

+ 77 

—35 


— IS’o 

+ 12-4 

S4o°E 

■ 'W 

sultant. 

Sa^E 

2 S 

— 24-9 

+ J 7 

mBm 

tBmM 

—22*0 

+ 8*4 

S 21° E 

2XS 


Table XL. — Colaba Observatory, Bombay. 


JF/iid Observations on the 30th May jSS/, 

































IN THE ARABIAN SEA. 


10 to 21 SSW 

2t to 22 S 

22 to 23 S 

23' to 24 S 

D.itly Re- 
sultant. S 6° E 


Dirtctlon. in miles comnnnrnt — Normal I ... I a. .1 

Per hour. N'Xs— North com- formal East Abnormal 

h + W— ponent component. North corn- East com. Abnormal 
I I ponentn I ponent* I^iicction, 


Abnormal 

Velocity. 



0 to I 

1 to 2 

2 to 3 ' 

3 to 4 1 

4 to 5 SSW 

5 to 0 SSW 

C to 7 SSW 

7 to S SSW 

8 to 9 SSW 

9 to to SSW 

10 to M SSW 

11 to J2 SW 

12 to 13 SW 

13 to 14 SW 

U to IS SW 

15 to lO SW 

16 to 17 SW 

17 to 18 SW 

iS to 19 SW 

19 to 20 SW 

20 to 21 

21 to 22 

22 to 23 SW 

23 to 24 SW 

D.lily Re- 

sultant. S 29” W 


24-9 — ,0-3 


—25-3 4. 2-7 


“ S'9 •— 22-1 


— 3'8 S 10° W 

+ 5'9 S 15° E 

+ 5-6 S 13° E 

+ 47 S 11° E 

+ 9-4 S 23° E 


Table XLI.— Colada Odservatory. Bombay. 
Jl'nief Observations on the 31st May iSSi. 


yelocllp North East 

In mile* component component 

per hour, E+\V — 

28 —280 

27 —27-0 

2G —24-0 

22 — 20'3 

20 —18-5 

23 — 2r2 

23 —21-2 -- 8-8 

20 — i8-5 

21 — 19'4 

23 — 2r2 

-157 
— 10-6 

— 92 

— 9-2 
Ifi —11-3 

— 8-5 

— 92 

— 9'2 

IS — lo-C 

II — 78 

lO — ii'3 

— 7-8 

— 9-9 

— 7-8 

— 14'9 





— 4-3 

— 4-2 

— 3-5 

— 3'o 

— 2-3 
_ 1.7 

— l '3 

— V2 

— 2-3 

— 4’5 

— 7-2 

— 9-0 

— ir2 
—12-3 
— I3’S 
— 13'5 
— 13'2 
— ir6 

- 9-8 

- 7-8 

- 6s 

- 5'9 

- S'O 


—237 
— 22'9 
—19-9 
—16-4 
— i4‘6 

-I 7 -I 
— 16-9 
— 14 -I 

—147 

-Ifrs 

-ii-S 

— 6-9 

— S’9 

— 6-6 

— 9a 

7-0 

— 7'9 

— 7-6 
-87 

— 57 

— £-3 


Abnormal 
East com* 
ponent. 

Abnormal 

Direction. 

Abnorma 

Velocity 

+4-3 

S 10° E 

24 

+4'2 

S 10° E 

23 

-6-4 

S 18° W 

21 

— S‘4 

S 18“ W 

17 

— 5’4 

S 20° W 

16 

— 7'i 

S 22® W 

18 

-7'5 

S 24“ W 

18 

-6-5 

S 25® W 

15 

-57 

S 21° W 

16 

-4'3 

S IS” W 

17 

+07 

S 4“E 

II 

— r6 

S 13“ W 

7 

-f2’0 

S 19° E 

6 


S 25 »E 
S 13° E 
SsG'E 
S 2 fE 
S 18° E 
S s'W 
S 

S 29° W 
S 22° W 
S 34° W 
S 3S' W 
S 7°W 


rrom these tables it appears that the abnormal wind first became unusually strong 
etween 3 and 4 o clock on the afternoon of the 28th May, when it blew from SSE. By 
midnight the abnormal velocity had increased to about 30 miles per hour, at which rate it 










ggo CYCLONE OF 2STH MAY TO 2ND JUNE tSSi 

continued till noon of the 29th. After this there ^s-as a lull till about 7 A.M., of the 30th,, , 
when it again strengthened to about the same rate as before, bjV. 30^ miles per hour, and J 
remained strong from about the same direction, SSE, until -after midnight of the 31st, ^ 
when it veered to SSW, and gradually died out about noon. On the pSth the resultant,;': 
abnormal wind for the twenty-four hours was from S 27° E, with a velocity of . 16 mile's - 
per hour; on the 29th it was from S 21° E, velocity 24 miles ; on the 30th from S 23”E,.'- 
velocity 24 miles ; and on the 31st it was from S 7° W, velocity 12 miles, . The maxiraiim;: 
abnormal wind for any single hour during these days occurred between i and 2 p.M.-on , 
the 30th. when the abnormal velocity was 34 miles for the hour, and the . direction of the • 
abnormal wind was S 21° E. . . 

The velocity of the abnormal wind at Bombay very rarely e.Yceeds twenty mile^ 
an hour except during a local squall or when a-cyclonic disturbance is in existence., In', 
the former case the wind is always of short duration, lasting not longer, than, an hour or 
two, but in the latter, it usually continues for two or three days. Any long continued ; 
abnormal wind of more than twenty miles an hour may therefore be regarded as indicatire ; 
of the existence of a cyclonic disturbance, although the barometer may have given little 
or no indication of it. This was the case at Bombay in the cyclone of May and June 
j 881, when the barometer did not fall even as much as a tenth of an inch below the 
normal, but when the abnormal wind blew for two or three days with an average velocity 
of more than twenty miles an hour. ' . 

The cyclone reached its maximum development on the 31st. At noon on the 30th' 
the centre was almost due west of Bombay at a distance of about 620 miles, and, at noon' 
on the 31st it was a little to the north of west at a distance of about 730 miles. At, the 
latter hour the abnormal wind at Bombay had dwindled down to only about, 7 miles per 
hour from the southward. Now, if the whole storm field be defined as that within which.the 
influence of the cyclone was distinctly recognisable by the strength of the abnormal winds, 
it follows that on the 30th Bombay was well within the field, and on the 31st, at noon,' oh 
the outer margin of it. Hence it appears that the maximum diameter of the storm field can 
hardly have been much less than i ,400 miles. It must not be supposed that, the. winds vvere 
very violent and dangerous over fhe whole of this area. Indeed the diameter of the'danger- 
ous central part ovmr which winds of force 8 or more were blowing was probably not more 
than one-third of the whole diametdr of the storm field, that is to say, not more than 
miles at most. But surrounding the dangerous central part, and at the time when the 
cyclone had reached its full development, there would be a ring, somewhat less than 5°^ 
miles wide, in which the abnormal winds, or, in other words, the cyclone'winds, woulc 
gradually increase in strength from nothing on the extreme outer margin to force, 8 or 
the inner margin, and beyond which and nearer the centre, the winds would' beconi* 
dangerous. By regularly observing the direction and the velocity or force of the wind 
and eliminating the normal monsoon wind and the wind cause.d by the motion of the ship 
'n the manner already described, it will be possible to find out when the ship is in the 
neighbourhood of a cyclone ; and this information will always be obtainable before she has 
entered the dangerous central part of it. ■ , 

A small anemometer for measuring the velocity of the wind would be found Very use- 

tul, because it is always difficult to determine accurately the force of the wind by mere es- 
timation. ■ ■ 
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